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NOTES FOR THE MONTH. 


The Prime Minister made the following statement in the 
House of Commons on 11th December : — 

A ricultural * Government propose to set up », 
° - . Tribunal of Investigation, consisting of 

Economic Inquiry, well-known economists, with the 

following reference : — 

‘ To inquire into the methods which have been adopted in 
other countries during the last 50 years to increase the pros- 
perity of agriculture and to secure the fullest possible use of 
the land for the production of food and the employment of 
labour at a living wage, and to advise as to the methods by 
which those results could be achieved in this country.’ ” 

At the time of going to press, the names of the economists te 
e appointed had not been announced. 


The Minister of Agiiculture has now set up the Uommitte* 
ihich is to inquire into the methods and costs of selling and 


lepaitmental Com- 
litteeontheDistii- 
tation and Prices 
ol Agricultural 
Produce, 


distributing agricultural, horticultural, and 
dairy produce in Great Britain, and to 
consider whether, and if so by what means, 
the disparity between the price received 
by the producer and that paid by 
the consumer can be diminished. The 


institution of the Committee is as follow's :• — The Marquess 
Linlithgow (Chairman), Sir Basil Mayhew, K.B.E., Mr. 
Ashby, Mr. Ernest B. Pebenham, Dr. Charles M. 
j»''glas, C.b"., Mr. Percy A. Hurd, M.P., Mr. Rowland B. 
Mhbins, C.B.E., Mr. E. J. Thompson, O.B.E., Mrs. Margaret 

(( 6638 ). P,),/R,3. 10^555 M. 4tS. A 
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Wintringham,' M.P. The Secretary of the Committee is Mr 
A. W. Street, and the Assistant Secretary, Mr. F. Grant, both 
of the Ministry of Agriculture and Fisheries. 

The first meeting of the Committee was held on 15th Decern- 
her, to consider the procedure. The Committee decided to 
hold meetings in private, and to take evidence from represen- 
tative associations immediately after Christmas. 

» ¥ 


A SMALL expert Sub-Committee was appointed by an agricul- 
tural Committee of the late Cabinet in October last to consider 
rnmmitteeon question of agricultural credit. The 

. ■ ,1 1 /I j-t Sub-Committee has held fifteen meetims 

Agricultural credit. so far, have been devoted alm^ 

exclusively to the hearing of witnesses. It is understood, how- 
ever, that it has now concluded the taking of evidence and is 
proceeding to the consideration of its report, which should be 
in the hands of the Minister early in the New Year. 


Importation of 
Animals Act. 


A Bill to give effect to the agreement come to between the 
Cabinet and the Canadian Government with regard to the futuie 
conditions of importation of cattle from 
Canada and other parts of the British 
Empire, was passed by both Houses of 
Parliament during the past month and received the Royal 
Assent on 15th December, 1922. The agreement with the 
Canadian Government* is confirmed in the Act, which provides 
that Canadian store cattle brought direct from a Canadian port 
may be imported into Great Britain on condition that for 
8 days before shipment and during the voyage the animals are 
kept separate from other animals and examined from time to 
time by an authorised veterinary officer of the Dominion, anil 
found to be free from cattle plague, pleuro-pneumonia or foot- 
and-mouth disease. The cattle must be marked before shipment 
and must also at the time of shipment he free from mange or 
any other disease specified by the Ministry. The cattle are 
required to be landed at approved landing places where each 
cargo has to be detained and isolated for such period as i= 
required for examination by veterinary inspectors of the 
Ministry. No cattle may be removed from the landing pbe® 
except with a licence of the Ministry’s Inspector, and then only 
to premises on which they are required to be detained forddej® 


* See this-JbumaZ, Dec., 1922, p. 770. 



A Stovb-j op Fhtjii Soils. 


867 


10-23.J 


gxofpt that the cattle may pass to such piemise^s through one 
miirket. 

Xhe Act also empowers the Siinistry by Order to authorise 
the importation of Canadian animals other than store cattle 
without being subject to slaughter at the ports, but subject to 
certain conditions for the purpose of preventing the introduction 
of disease. The Act further makes statutory the existin'' 
requirement of 6 days detention in the case of cattle landed 
from Ireland. 

***•»* 

A QUESTION on which the farming community is frequently 
asking . advice is whether certain land is suitable for fruit- 
A Survey of Sowing. To obtain fuller information than 
Fruit Soils, available on this matter, ah 

investigation is being begun by the horti- 
cultural stations at Cambridge University and at Long Ashton, 
Bristol University. Its precise objec* is to ascertain the extent 
to which fruit-growing can be correlated with soil type in two 
very distinct districts, vis., East Anglia and West Midlands. In 
the first district — East Anglia — fruit is grown on a variety of 
soils, while in the second district — the West Midlands— it is 
grown apparently on a single definite soil type. Factors, other 
than soil type, however, such as climate, altitude, aspect, and 
water table, which may influence suitability for fruit culture, 
seem to be relatively uniform in the first urea, and to differ 
wideh- in the second. 

liefore the main work of the investigation could be com- 
menced, it was necessary to determine the depth to which the 
soil sampling should be carried out. .V prcliminMy investigation 
was made by the Long Ashton Station as to the extent and depth 
of the root range of fruit trees, and it seems that, for the types 
of soil in question the important zone of root range lies within 
two feet of the surface. This preliminary root investigation will 
he repeated by the Cambridge Horticultural Eesearch Station. 

The main survey will include at each plantation visited an 
6.vamination of soil character, and behaviour of fruit trees; ns 
hr as possible, the features presented by all varieties of fm;t 
will be recorded. An, assistant soil analyst will be employed at 
®8fh station for the analytical work. Plant pathologists already 
the two Universities will co-operate in the inve.stigation for 
ihe purpose of collecting information on diseases and pests of 
trees under various- conditions. 

A 2 
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A special colnmittee consisting of representatives of the two 
stations will co-ordinate the work. The small amount of monev 
required is being provided by a grant from the Developmenf 
Fund., 


♦ . * ♦ * 


* 


* 


In a recent issue of this Jourrml (October, 1922) an article 
by Mr. J. Stoddart gave an account of the investigations that 
Standardisation of conducted by the Ministry into 

Chin Baskets question of the standardisation of 

^ ■ packages for soft fruit. At a public meet- 

ing convened by the Ministry in July last these investigations 
were brought to the notice of those interested, and it was 
agreed that basket manufacturers should submit to the 
Ministry of Agriculture samples of their chip baskets, and 
that if the capacities be approved by the Ministry, the makers 
shall be entitled to stamp all similar baskets “No. 8 (or 4) 
Approved Standard Capacity.” 

So far eight firms have submitted samples of chip baskets, 
the capacities of which have been approved ; — 

The British Basket Co., I, til.. I.everington Iloail, AVisbcch : Messrs. 
Dewsbei'v Bros., Wisbech ; Messrs. J. Deaton & Son, Old Ford, [.nndoi), K. ; 
The Hiiline Patent Advertisinj' Match Co.. Irlain, near Miiiichester; The 
Manchester Basket Co., .Manchester ; Geo. Marchant, The Lodge, Butley Road, 
Woolsfon, Southampton ; The Tainat Valley and District Chip Basket and 
Box Making Factory, Ltd,. Calstoek. 

These firms have been intormed that similar baskets to these 
specimens may be stamped “ Capacity approved by the Ministry 
of Agriculture and Fisheries.” It is known that some of the 
above firms are already sending out baskets bearing these or 
similar words. 

The advantages which would accrue to the horticultural in- 
dustry as a whole by the use of packages of standard capacities 
have been dealt with so fully that it seems hardly necessary to 
discuss them. It may perhaps be worth while, however, to 
repeat that to the grower the use of standard packages would 
bring considerable gain. With packages of varying sizes his 
only means of ascertaining that the correct quantity of produce 
has been packed, is to weigh up each package separately— 
undoubtedly the proper method, though not yet generally 
followed. Unweighed packages vfill generally contain more 
than the reputed weight or less. Numerous complaints will he 
made in respect of the “ shorts ” and deductions made from the 
sales returns, whilst the over-weight will bring no advantage. 
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The grower who uses packages of varying capacities without 
weighing is, therefore, likely to lose financially and to bring 
discredit on himself for faulty business methods. In fact 
present methods are being severely criticised by the retaileis 
who experience serious losses from short weights, and they are 
pressing for the introduction of legislation to secure that the 
sale of all fruit and vegetables shall be by net weight or count 
However successful such legislation may be in other countries 
coercive methods in Great Britain are usually undesirable and 
ate resorted to only when voluntary methods have failed. It 
is difficult, however, to see what defence can be put up to the 
demand for such legislation unless there is improvement in 
existing methods, and it may be wiser, therefore, to give the 
Voluntary Standardisation System of packages a chance. With 
the active support of the whole industry it would appear 
possible to obtain in the near future the general 
adoption of standard packages. Wherever possible, growers 
would be wise in their own interests to pack thffir 
produce in packages bearing marks showing they are 
of approved standard capacity. The British Standard 
Apple Box has already established itself in favour, and Standaid 
Chip Baskets from several makers are now available for seb 
fruit. Some progress is being made, therefore, and it can be 
tested whether or no retailers will give them a preference. If 
the industry shows its desire to make this system successful the 
principle can be extended to other market packages, 

* * * • « • 


The importance of the potato crop renders it desirable that 
every grower should have an opportunity of comparing the 


Potato 

Demonstration 
Plots, 1923. 


crops of the newer varieties, which are 
immune from Wart Disease, with those of 
established kinds grown in his district, and 
of seeing in practice the most up-to-date 


systems of cultivating and manuring the crop. The Ministry 


proposes therefore to continue in 1928 potato trials on similar 
hues to those carried out during the past four years. 

The trials will, as before, be carried out by the Local Authe- 
f’t'ss for agricultural education. The main objects will be the 
licmonatration of : — (a) the cropping powers of the newer 
yatieties; (b) the advantages of an adequate system of mannr- 
and (c) the value of using “ seed ” from healthy stocks. 

The Ministry has decided to include three of the most 
popular varieties susceptible to Wart Disease, in order to pw- 
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vide growers ,with a comparison of the cropping qualities of 
the immune and the susceptible varieties. These will not be 
planted on land which is known to be infected with Wart 
Disease. 

Varieties. — The varieties chosen for the Trials are 

Immunes.—isl Earlies - Immune Ashleaf and Dargill Earlj'. 

'2nd Earlies - Ally, Great Scot and Arran Comrade. 

Maincrop - Tiiiwald Perfection, Kerr’s Pink, Maje.stic, 

Irish Chieftain, Rhoderick Dhu and Crusader. 
Swsceptitles.— Uj)-to-Date, Arran Chief .and King Edward. 

Supply of Seed. — The seed for the 1923 trials has been 
grown on a farm in Easter Eoss. The crops were examined 
whilst grovrmg and all plants affected with Black Leg, iilosaic, 
or Leaf Curl, and those not true to the variety were rogued 
out by the Ministry’s inspectors. 

It has been suggested to the Local Authorities that in cases 
where seed has been saved from the trials carried out in 192’2, 
some should be planted in 1923 so that a comparison can 
be made between the cropping qualities of this seed “once 
grown ” in England and seed direct from Scotland. If similar 
.tests were made in 1922, the trials may be further extended 
to include seed “twice grown” in England. 

Reports on the previous trials have appeared in this Joumnl, 
•Inly. 1921. p. 850; May. 1922. p. 163. 


*»»«»• 

The Anglesey Committee has reached an agreement to 
operate for six months up to 13th May next. It provides for 
. . the payment of a rate of 28s. for a week 

Conciliation gg (including Sundays) to male 

Committees in 21 years of age and over, and 

Agnc ure. proportionate rates for male workeis be- 
tween 18 and 21 years. It has been agreed that the provision 
of board and lodging shall be reckoned at 14s. per week and 
board only at 10s. per week. The Saturday half-holiday is 
to be observed. 

Average Wages. — In reply to a question by Mr. Hope Simp 
son on 5th December, the Minister stated that 
information as was at the disposal of bis Department 1 w 
estimated that the average minimum cash wage of 
cultural labourers in England and Wales jti November, > 
was 28s.', as compared with a wage of 18s. (including a 
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ances) in 1914, an increase of 55 per cent. Thp cost of living 
figures estimated by the Ministry of Labour showed an in- 
crease on 1st November of 80 per cent, above the 1914 level. 

Unemployment Insurance.— The Minister informed Captain 
Bowyer on 5th December, in reply to a question as to whether 
the extending of benefits of the Unemployment Insurance Act 
to agricultural workers had been considered, that the question 
of the application of the Act to agriculture was considered as 
recently as last year by a Committee appointed by the Agricul- 
tural Wages Board, and representatives of the farmers’ and 
farm workers’ organisations. That Committee reported that 
there was general opposition both by employers and workers 
to the inclusion of agriculture in the general provisions of 
the Act. The Minister added that, so far as he was a\v'are, 
the general feeling in the industry remains as then reported, 

*•***» 


A FURTHEB rise was recorded for November in the average 
prices of agricultural produce in England and Wales, the in- 

. ,, , crease compared with the corresponding 

The Agncultutal ^2 per 

In ex um er. November against 59 in October. 

There has thus been a rise of 5 points in two months, but the 


November figure remains decidedly lower than any recorded 
during the first eight months of the year. The proportionate 
increases in price since the beginning of 1920 are shown in the 


following table : — 


PeRCKSTAUE ISCRE.ASE compared WMII the AVEK-AGE of the COBBESPO.N'MXIJ 

Month in lUll-lS. 

Month. 1920. 1922. 


■Tanuary 200 183 75 

February 19.5 107 79 

March 189 150 ^7 

.April 202 U9 70 

May 180 119 71 

.June .'. 175 112 08 

July 186 112 72 

.August 193 131 67 

bepteniber 202 116 57 

October 19t 86 59 

November 193 79 62 

December 181 7t> 


The increase in prices in November was fairly well distri- 
l»ited among the various descriptions of produce, fat cattle and 
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sheep, poultiy and eggs being the only products sold oi 
farms, which were relatively cheaper in November than in 
October, and in these cases the reductions were small. Cereals 
eontinued the rise recorded by the figures for the previous 
month, wheat being 82 per cent., barley 34 per cent, and oats 
38 per cent, dearerlthan the average for November, 1911-13; 
in November of last year the corresponding figures were 
41 per cent, for wheat, 61 per cent, for barley and 35 per cent, 
for oats. Potatoes, fruit and vegetables have all advanced, 
while hay remains unaltered, the slight fall in the price of hay 
in November corresponding with the fall which occurred from 
October to November in 1911-13. 

Fat cattle were slightly cheaper in November than in the 
previous month, and the index number for fat sheep is also 
lower, in spite of a small increase in prices, the fall in the 
index number being due to the fact that there is normally a 
greater proportionate seasonal rise between October and 
November. Pigs are decidedly dearer. Store cattle and sheep 
fell slightly, but dairy cows show a further rise. Store pigs 
also advanced, by a further 13 points, and during November 
were nearly 2J times as dear as in November before the war. 
The advance is the more remarkable as a fall is customary 
at this time of the year, and it is evident that the high prices 
at present realised for fat swine, and the large quantities of 
surplus potatoes in the country, are creating an unusual 
demand for store pigs. 

Milk and butter have remained practically unchanged, but 
cheese has advanced sharply in value, and in spite of a normal 
rise in price at this season of the year, the index number has 
jumped 19 points. Eggs although considerably dearer in 
November, show a slight fall compared with the corresponding 
month in 1911-13, as the normal seasonal rise in value is 
greater than that registered this year. 

The average increase in agricultural wages during Novem- 
ber, as compared with a pre-war wage of 18s. per week, was 
55 per cent, as against an increase of 60 per cent, in October. 
These figures are calculated on the basis explained in the article 
m the December issue of the Journal. 

The following table shows the average increase during recent 
months in the value of the principal commodities sold y 
farmers, together with corresponding figures for November, 
1921 
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pEROi^^TAGE Increase as comparer with the Average Prices rui.imq in 

THE OORHESPONDING JIONTHS OP 1911-13. ’ 

1922. J921 


Commodity. 


July. 

Aug. 

Sept. 

Oct. 

Kov, 

Nov 

Wlieat 


53 

53 

23 

24 

32 

41 

Barley 


49 

48 

26 


34 

61 

Oats ... 


55 

59 

31 

33 

38 

35 

Fat cattle 


70 

70 

58 

49 

48 

7,5 

Fat sheep 

... 

107 

103 

90 

90 

87 

53 

Fat pigs 


91 

92 

84 

85 

94 

70 

Dairy cows 


64 

67 

63 

69 

74 

102 

Store cattle 


39 

42 

33 

30 

29 

46 

Store sheep 


108 

114 

109 

106 

93 

50 

Store pigs 


115 

128 

125 

135 

148 

82 

Eggs... 


80 

64 

96 

104 

98 

144 

Poultry 


103 

85 

85 

77 

75 

80 

Milk ... 


63 

70 

70 

90 

90 

117 

Butter 


79 

77 

76 

71 

72 

69 

Cheese 


50 

51 

41 

36 

55 

25 

Potatoes 

... 

75 

14 

1 

3 

8 

135 

Hay ... 


37 

54 

52 

45 

4.5 

45 


* * * * * 


The Ministry has recently been informed by the Department 
of Overseas Trade that the exportation of live stock for breeding 


Export of 
Pedigree Stock. 


purposes may properly be included within 
the scope of the Export Credit Scheme. 
Agricolturists desirous of obtaining credits 


in this connection should, therefore, make application to the 


Export Credits Department of the Department of Overseas 
Trade, 73, Basinghall Street, London, E.C. Full information 
M to the methods and scope of the Scheme, together with forms 
on which application should be made, will be supplied by that 
Department on application. 


It will be understood that the Export Credits Scheme has 
beea provided by the Government in order to facilitate the 
resumption of the ordinary means whereby traders and others 
oan obtain facilities from their bankers to enable them to 
faiince their export trade. Under it the Government are pre- 
pared, under certain conditions, to entertain proposals to 
^narantee drafts drawn against shipments of goods exported 
from the United Kingdom. All applications are required to be 
submitted through the exporter’s bankers. Guarantees may 
e given under two systems : (a) for general credits, that is to 
%. credits which do not involve a separate reference to the 
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Department ,, in respect of each specific transaction, and (6) 
credits in respect of specific transactions. 


The Ministry receives a considerable number of inquiries 
dealing with the more technical side of agriculture. In many 

Answers to a^^cordance with the 

rorresnondents arrangements described in Leaflet No. 279 
Corresponaenis. Farmers), passed on 

to the County Agiicultural Organisers. These officers are 
naturally in a better position to advise on matters requiring a 
knowledge of local conditions than the Ministry’s advisers at 
Headquarters. Some inquiries are, however, dealt with by the 
Ministry direct and it is proposed to publish from time to time 
a selection of replies given in the hope that these may be of 
interest to a wider circle than the correspondent to whom they 
were originally addressed. A first instalment of these replies 
will be found on page Oofi of the present issue. 


With the object of assisting farmers and other buyers and 
sellers of corn and seeds to accustom themselves to selling by 


Com Sales 
Ready Reckoner. 


reference to the cwt., in accordance with 
the Corn Sales Act, 1921,’*’ which comes 
into force on 1st January, 1923, the 


Ministry has prepared a series of tables of equivalent prices. 
These tables give for a price per cwt. of 5s. and each additional 
‘2d. lip to 18s., the equivalent price for the chief customary 
weights by which the different kinds of corn and other produce 
have been sold in the past. This set of tables has been pub- 
lished as " The Com Sales Ready Reckoner ” and is obtainable 
through any bookseller, price 5d., or from 11. M. Stationery 
Office, Imperial House, Kingsway. W.C.2, price Gd. post free, 
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patrington farm settlement. 

Captain J. K. Hill, 

Director oj the Settlement. 

The Estate and its Administration. — The Patrington Estate 
MS the first to be acquired by the Ministry of Agriculture and 
Fisbories under the Small Holding Colonies Acts, 1916 and 1918, 
ifith the object of establishing farm settlements for e.r-Service 
men. The property, which is held on a 99 years’ lease from 
the Office of Woods, is situated on the Humber Estuary about 
15 miles east of Hull, in the area known as Sunk Island. On 
iiii I8tb century map this island is shown to be only some 8 acres 
in extent, but it now comprises some 10,000 acres, representing 
the results of natural alluvial deposit and of land reclamation 
ivork during the past two centuries. The land taken over by 
the Ministry in 1917 extends to 2,803 acres, and a further 508 
acres were acquired in 1919, but this latter portion has since 
been let off .as one farm, and is not now included in the settle- 
ment area. 

The Patrington Settlement is carried on under a scheme 
devised by the Ministry to meet the needs of ex-Service men, 
skilled or partially skilled in agricultural work, but without 
cipital or possessed of insufficient means to enable them to take 
ap the cultivation of a small holding. Briefly described, this 
sehemo provides tor the management of the settlement by the 
•Ministry, but the profits, after all working expenses have been 
paid and an allocation made to a reseiwe fund, are divided 
beteeon capital, management and labour in proportion to ffie 
amounts charged in respect of these items in the working 
account, A substantial profit was made in the first two years 
after the settlement was started, but since then, owing to the bad 
seasons and the agricultural depression, farming operations have 
resiiltod in a loss. The employees are paid wages at the rates 
prevailing in the district, .and with very few exceptions ex-Service 
men furnish the whole of the labour employed. Another factor 
twiring on the adoption of the scheme was the unsuitability^ of 
file soil for farming in small areas, thus precluding the formation 
cf small holdings grouped round a central farm as recommende 
by the Verney Committee. 

Tor farm work in the neighbourhood it is customary to re y 
lainly on boys', who board and lodge with the foreman, and 
'^^0 are supplemented by casual workers when any additional 
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labour is required. This arrangement has a considerable advan 
tage in keeping down the wages bill, but is impossible of adoption 
when the main purpose is to resettle married ex-Service men on 
the land. From a purely economic standpoint, therefore the 
expenditure on labour on the settlement must neeessarilv be 
higher than on farms where the older local practice obtains. On 
the other hand, the number of persons formerly living on the 
area now farmed by the Ministry was probably never more than 
65, whereas, on the settlement to-day, there are 55 married 
couples with 130 children, a total population of 240. The value 
of this contribution towards the larger scicial problems of rural 
resettlement and relieving the congestion of the towns must 
obviously, be taken into account. 

To house this large increase of population the Ministry added 
40 new cottages to the existing accommodation. These are built 
in pairs and are of brick with tile roofs, each containing parlour 
living-room, scullery and throe bedrooms. A double pig siv 
with run and half an acre of garden ground have also been pro- 
vided with each cottage. Thirty-six of the cottages were erected 
by August, 1919, and the building work since carried out up to 
the completion of the equipment in January, 1922, consisted 
chiefly of the repair and adaptation of existing buildings, the 
erection of tlie piggeries, and the provision of baths. 

The addition of baths to the new cottages throws an interesting 
side-light on the stamp of man who has been settled at Patriug- 
ton, for baths were not originally contemplated in the early 
building scheme, and their subsequent provision was a concession 
by the Ministry to a unanimous and insistent demand by the 
settlers. 

Social Amenities. — The settlement has shaken down into 
a self-respecting community ; and the present employees are oi 
a good class of men and proud to constitute a virile branch of 
the British Legion from which they derive an excellent tone and 
social spirit 

This esprit de corps is particularly desirable as the settlement 
has to be self-dependent for its recreation. Entertainments ot 
various kinds are given during the winter months in a specia 
Eecreation Hut which has been erected. This is also need w 
religious services, and for a Sunday School, conducted by res’ 
dents, which has a good attendance of children. Special ro 
door festivities are the Annual Sports both for children and a u 
and patriotic celebrations oii anniversaries such as Empire K 
and Armistice Day. 
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Farming Operations.— This brief outline of the, conditions 
ujder which the settlers live and work brings us to the actual 
cultivation of the land. The area comprises five farms, of which 
) 777 acres are arable and 531 permanent pasture. The soil 
(.®sists of a mud warp, varying in depth from sLx inches on the 
[uner lands to four .inches or less near the Humber bank, where 
nothing will grow which comes in contact with the silt subsoil. 

methods of cultivation and cropping generally obtaining in 
(he district are largely followed on the settlement, but certain 
departures from local practice have been instituted for the 
purpose of studying their efficacy under local conditions. 

Sub-soiling constitutes one of these departures, and is worthy 
of a full trial. To avoid bringing up the unfertile silt, ploughing 
is kept to a very limited depth, with the result that a hard pan 
has been formed which is never broken up. The deeper cultiva- 
tion and rough form of sub-soiling which the steam tackle affords 
hsv 3 given very satisfactory cropping results; and sufficient work 
has been carried out on these lines !n show that the land would 
readily respond to the principle of sub-soiling when carried out 
«ith modern implement that effectively break up the pan with- 
out risk of bringing up the silt. 

Bare Fallow, and Fodder Crops.— With the farming condi- 
lions applicable to the soil and the district, where successive corn 
crops are grown, it is necessary, in the ordinary course, to 
introduce a bare fallow so that, whether foul or not, the soil may 
recover its fertility. This course is necessarily expensive, and 
its restriction on the possible output of the farm can be ill 
afforded in the present hard times. On the other hand, a legu- 
minous crop, such as tares, may be relied upon to restore fer- 
tility to the land and reclaim the lost physical condition of. the 
soil. It has been demonstrated during the past two years that 
S'Juk Island land is ideally constituted for forage cropping and 
tbe production of silage, while for many reasons it is unsuitable 
for roots, which, consequently, are grown only in small quantities, 
It is hoped, therefore, that a sufficient substitute for the latter 
'*ill be furnished by leguminous forage crops converted into 
silage. These should have the dual advantage of providing a 
valuable food substitute for roots, much needed in this class of 
farming, and also obviating the necessity for so many bare 
fallows. 

Stock Keeping.— Wi'ith a large bulk of straw to be consumed' 
® trodden into manure, a heavy head of stock has to be main- 
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tained through the winter. In the absence of roots, the cus- 
tomary method in the district is to feed straw only as a bulk 
food, supplemented by cake and meals to the cattle in the yards 
necessitating a heavy ration of concentrates to maintain them in 
good store condition. If beef had remained at war values 
or cake were half its present price, the system might be econo- 
mically sound, but in the present circumstances it is difficult 
to see how it can be carried on profitably as a means of supplyina 
manure for the land. The production of silage in sufficient quan- 
tity would, however, go far to meet the need for economical 
feeding, as store cattle fed with it would require far less of the 
concentrated foods. 

Artificial Manure from Straw. — The method recently dis- 
covered of converting straw into valuable manure through the 
action of nitrogenous bacteria, may be of the greatest value in 
a corn-growing district where farmyard manure is a necessity 
and where a superabundance of straw has to be utilised. Such 
a drastic innovation, however, would be too serious an adventure 
for the ordinary farmer lo embark upon without a convincing 
demonstration of its efficacy, but the possibilities are attractive 
and the system might prove of the greatest benefit in corn- 
growing districts generally. More particularly would it help 
those farmers who, for temporary financial reasons, are unable 
to ensure the productivity of their land by keeping a sufficient 
head nf stock. 

High Wheal Yields.— Holderness, and more especially the 
Sunk Island area, is an important wheat growing district, and 
very heavy yields are recorded. In 1921, 585 acres of wheat 
were harvested on the settlement, the highest yield per acre being 
just under 9 quarters of White Victor, and a satisfactory average 
of 6 quarters was obtained from the autumn-sown wheat. In 
the 1922 se.ason. which was six weeks later than the previous 
year, there were 638 acres of wheat for haiwest, but as yet no 
thrashing has taken place. It is feared that the want of su 

cient sun has been responsible for a disappointing yield , there is 

a heavy hulk of straw and the crops were very badly laid by inn 
and rain. So far there has been no experimental work to deter- 
mine the comparative yields of different varieties of 
it is essential should be carried out under identical con n 
in the same field. As some of the fields exceed 50 acies in ex 
it should be possible to obtain a convincing demonstration i 
the future on such an acreage 
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That Victor wheat gave the highest individual yjeld last year 
cannot be regarded as conclusive, as any other variety mi^^ht 
have done equally well on the same field. Prom observation^of 
the standing crops for the past two years Yeoman stands first, 
,,ith Victor a good second. The former is more in favour with 
Billers and the straw appears to stand better than that of Victor 
under stress of wind and weather. Good returns have also been 
obtained from the Old Norfolk Grey Chaff. On the other hand 
Swedish Iron was given up in the past season, as on this land 
it produced a coarse thick-skinned sample not at all liked by 
millers, while Little Joss and Benefactor have been discarded 
owing to an apparent lack of strength in the straw. Until this 
season Bed Byrell had also been grown, but it has not found 
favour on the settlement. 

Mustard Growing.— Mustard grown under contract is a 
popular crop in the district and has been extensively grown on 
the settlement; but with a drop in price from L12 per quarter 
two years ago to £4 16s., which is the offer for next season’s 
crop, it is questionable if it is a paying proposition compared 
with wheat, even at 40s., in view of the Intter’s less costly 
harvesting and threshing. 

Grass Land. — The grass land is not of the first quality, as 
feeding bullocks need help to bring off fat; neither is it suitable 
as a whole for young stock. The rougher pastures, however, 
appear to respond well to treatment, such as heavy winter 
dragging and the application of slag and other phosphates. 

Pig Keeping. — Pigs are a strong feature on the settlement, 
acme sixty breeding sows being kept. The Large Black is the 
principal breed, and intercrossing is also carried out with Middle 
White boars for the production of porkers, and Large Black boars 
on Large White sows for bacon. Tt is intended now to keep 
pedigree stock of both the Middle White and Large Blacks. 

Tarm Equipment.— The farm buildings have been thoroughly 
repaired since the Ministry took them over and useful alterations 
ond additions have been effected. Dutch barns having been 
Werted on three of the farms. The private roads, which run to 
8 considerable length, have been repaired, and the more impnr- 
tant ones, linking np different portions of the Estate, which 
'^eie almost impassable clay tracks, have been macadamised at 
®Dsiderable outlay. Water has been laid on from the Hull 
“iporation mains to all the cottages, buildings and yards, also 
some of the grazing fields ; and the settlement as a whole is 
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now well lai^ out and equipped. With these facilities for work- 
ing, it is hoped that the settlement may institute minor innova- 
tions that will further agricultural interests in the district; and 
there is little doubt that any practical advantages shown to result 
will be readily taken up and acted upon. 


» « 


* * 


POTATO LIFTING MACHINERY. 


It is proposed in this article to present what, from the farmer's 
point of view, are the most important results contained in the 
recent Report* on potato lifting machinery. The Report is 
mainly concerned with the third of a series of trials of potato 
lifting machinery conducted at the Manor Farm, Garforth, by 
the .Authorities of Leeds University, actin.g in conjunction with 
the Ministry, but it contains also a summary of results pre- 
viously obtained. The first investigation was carried out by the 
University in 1916 and showed that when horse labour cost 
2s. 6d. a day, men 4 r., women 8s. fid. and boys 2s. fid. a day. 
the cost of harvesting potatoes by hand was 13b. 8d. per ton as 
compared with 4a. 8d. when a potato-lifting plough was used. 
The acreage coats were i£6 16s. 8d. and £2 6s. fid. respectively, 
a difference of ^4 lOs. 2d. an acre in favour of the plough. In 
1919 an investigation was made into the comparative efficiency 
of a digger plough, a rotary machine and a machine of the ele- 
vator type. The cost of harvesting on that occasion came out 
at 7s. lid., 6s. lid. and 8s. lOd. per ton and £3 Os. 3d., 


£2 11 8. fid, and £8 Os. 6d. an acre respectively. 

The investigation in 1921 was on a much larger scale and in- 
cluded 10 machines in all. 7 of the rotary type, 2 of the elevator 
type, and a combined lifting, sorting and bagging machine, h 
was not thought necessary to include a digger plough on this 
occasion. Both the economic and the mechanical aspects of the 
problem were investigated; i.e., the actual cost of lifting 
potatoes by various devices was determined, and engineering 
and mechanical data were collected with a view to studying 
the principles embodied in each machine. 


* “ The Use of Implements in the Lifting of the Potato S, 

UniveTBity of Leeds and the Yorkshire Council for Agncultora 
price 28s 6d. 
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The Eeport divides potato-lifting maehinerv into ihe followin^r 
fiiiir groups 

, 1 ) The Plough Group which embodies an elementary prin- 
,ip|e based largely on the ordinary plough. A plough standard 
(,,rri( S a broad square-pointed share which lams under the tubers 
„(1 lifts them up to the first set of raisers consisting of steel 
joiina set so as to offer resistance to the earth and"potatoes 
he earth is broken up and the smailer particies allowed to fall 
I, rough while the larger clods and potatoes are raised to the 
ovface. A second set of raisers catch the potatoes as they fall 
rom the first and further separate them from the soil. 

('2) The Rotary Type has a scoop share which runs under- 
ji'iith the potato ridge. The soil with the potatoes is removod 
)v a series of rotary arms at the rear, driven at right angles to 
:iie track of the machine, which throw the soil and potatoes 
dear, leaving the potatoes on the surface. There are two prin- 
i'ipal types of rotary diggers 

(II Id wliich the tines radiate directly from the driving spindle; 
ill) In which the tines radiate from tlic spiiiiiei' hy hoiiig attached to 
a system of links and bars, and thus descrihe an elliptical path which at 
tlie bottom conforms practically to the sliapc of the sliate. 

The Elevator Type embodies the principle of a share or 
itoop ivhich raises the potato ridge on to a long moving elevator 
I'hifh shakes out the soil. The haulm is thrown off by agitating 
inrks at the top of the elevator and the potatoes are thrown 
tlear of the machine to the rear. 

(4) The Combined Type of machine was brought from 
Nonvar specisilly for the test. Tt combines the elevator and 
lotary principles, and is able to separate the soil and haulm 
V a serkys of grids and screens and to collect the potatoes in 
at the rear. The potatoes are sorted out into thoir differ- 
mt sizes, stones are also separated from the potatoes by a series 
St moving gravity traps which permit the heavier objects to fall 
to file ground, whilst the potatoes pass along the elevator into 
till' sack. 

The field set apart for the trial was permanent pasture until 
1^18 uhen it was ploughed out. The cropping was oats in 1918, 
'lir-at in 1910. barle.v and oats in 19'20, followed by potatoes in 
'^-1, The turf had become thoroughly disintegrated and did 
W inteifere with the work of the machines. Part of the area 
■|tts level but uj Qne end of the plots there was a rather steep 
-j'i'ilient which enabled the efiSciency of the machines to be 
"tod nnf Q,j]y gjjj down 

B 
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gradients. The soil was typical light coal-measures land an(j 
was in good condition for potato growing. The variety of pota 
toes grown was Great Scot and the crop was in excellent con 
dition for lifting; there was a little second growth but not 
sufficient to interfere with lifting operations. 

For the mechanical part of the investigation dynamometer 
readings were taken of both digging and road tests, the main 
factors observed being: — (1) Weight of machine in relation 
to drawbar load and mechanical efficiency; 12’) Ease of handling- 
and (3) Mechanical construction, having regard to simpUcitv and 
access to wearing parts. 

For the purpose of obtaining comparative costs, plots contain- 
ing 12 rows of potatoes (-/, acre in extent) were marked out 
and each machine was required to work both ways in order to 
ascertain the effect of the gradient on the work done. The 
number of pickers was varied, where necessary, so as to keep 
pace with each machine. After the plots were dug and picked 
they were harrowed four times and records taken of the quan- 
tities of potatoes brought to the surface. A square rod was then 
forked over by hand in order to ascertain the weight of tuber? 
finally left in the ground. The main factors observed for judging 
the machines from an economic point of view were : — 

(1) Cost of fuel, lubricants and general upkeep; 

(2) Labour, amount and cost; 

(3) Percentage of damaged tubers; 

(4) Work required after digging (►peralions. ?uch as liarrowiiig: 

'o) Proportion of total crop finally left in the ground; 

lO) Working costs per plot and per acre; 

(7) Quantity of work done; and 

(8) General adaptability for any other work. 

The following is a summary of the results contained in tlic 
Eeport : — 

(1) Bamlett Iraproved Potato Digger (Link Type), manufacluied liy 
Messrs. A. C. Bamlett, Ltd., Thirsk. 


Summary of Results. 


Total weight lifted per plot 

Total weight of harrowings ,, 

Total weight damaged 

Estimated weight left in ground ... n 

Total cost per acre 

Cost per ton of saleable ware aud seed lifted 
Total net returns per acre from all tubers lifted ... 

Speed of travel in miles per hour 

Average distance potatoes thrown 

Maximum distance potatoes thrown 

Drawbar load in work 


T. cwt. qr. H’' 
2 4 0 0 

0 3 0 3 

0 0 0 

0 2 2 W 

£2 11 7 
,£0 8 9 
£39 10 9 
3-4 

4 ft. 3 in. 

12 ft. 0 ill' 

372 111. 









1923 .] 


Potato Liphkg Machineet. 


m 


The Bamlett Machine nsed the low-speed sprocket, and the net working 
time for the plot was 17i minutes, inctod ng two short s&ppa«es of a few 
seconds each to clear the lower edge of the screen of fops and to clean 
the share. Hardly any choking of the spinner and share was obserred 
rlie lifted potatoes were left m a row about 4 ft, i„ width. A large number 
of the potatoes were found at the outside of the row where they had been 
stopiied hy the screen. This uneven di.stributioii, however, did not 
liandicap the pickers to any great extent, as the tubers were fairly well 
exposed. Where the tops were strong the screen turned these bock over the 
potatoes at the outer edge of the row, and though in the particular crop 
used for the test this was not serious, yet in a crop uith strong growing 
tops it might prove troublesome by covering up the tubers. 


(2) Jack’s Imperial Potato Raiser (Link Type), 
Messrs. A. Jack and Sons, Limited, Maybole. 

manufactured by 

SummaTy of Results. 

T. cwt, qr. lb. 

Total weight lifted per plot 

2 5 2 i26 

Total weight of harro wings ,, 

0 2 18 

Total weight damaged ,, 

0 0 0 15 

Estimated weight left in ground ... ,, 

0 2 0 8 

Total cost per acre 

i3 8 6 

Cost per ton of saleable ware and seed lifted 

£0 10 0 

Total net returns per acre from all tubers raised ... 

«40 1 6 

Speed of travel in miles per hour 

2'1 

Average distance potatoes thrown 

5 ft. 0 in. 

Maximum distance potatoe.s thrown 

12 ft. 0 in. 

Drawbar load in work 

4731 Jb. 

The action of this machiuo was more violent thsa the otlier types, and 


alfilough a screea was used which restiicled tlje widJh of spread of the 


bulk of the crop to 5 ft., some of the tubers which did not strike the 
screen were thrown a distance of 12 ft. They were, however, all fairly 
well exposed for picking. At the third row the screen, which had been 
set to trail on the ground and was liitched to tlie tractor to prevent it 
swinging, became clogged with tops and a short steppage was necessaiy 
to dean and raise it. The net working time for the plot was 27J minuteg. 
There was a tendency for tlie tops to cling round the .spindle of the 
machine and the centre of the spinner, and these hud to be cleared when 
opportunity occurred at tlie headlands. Speed wag reduced in tlie last six 
rows, which proved more satisfactory as the tubers were then not 
scatterad so far and were also well exposed, 

(iJ) Jack's Caledonian “A” Potato Raiser (Rotary Type), loanu- 
fachired by Messrs. A. Jack and Sons, Limited. 

Summary of UesuUs. 

Total weight lifficd per plot 

Total weight of harrowings i. 

Total weight damaged 

Estimated weight left in ground ... -i 

Total cost per acre 

Coat per ton of saleable ware and seed lifted 
Total net returns per acre from all tubers raised .. 

Speed of travel in miles per hour 

Average distance potatoes tlirown 

Maximum distance potatoes thrown 

Drawbar load in work 


T. cwt. qr. lb. 

3 5 2 22 

0 3 1 15 

0 0 0 34 

0 2 0 8 

T3 3 9 
TO 9 8 
T40 14 10 
2’5 

4 it. 6 in. 

6 ft. 0 in. 

441J lb. 
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The action of the Caledonian “ A ” spinner was less violent than iha 
of the Imperial, but the screen was again necessary to control the spread 
of the potatoes to 5 ft. The tubers were not, however, quite so ][ 
exposed. The tops tended to twine round the apindle as in the case of th 
Imperial. The net working time for this machine was 25^ minutes f j. 
the plot, including one minute for adjusting the screen and digger 

(4) Jack’s Caledonian B ** Potato Raiser (Rotary Type), 
factured by Messrs. A. Jack and Sons, Limited. 

Summary of Results. rj 

Total weight lifted per plot 2 2 i jy 

Total weight of harrowings ,, ^ ^ 0 15 

Total weight damaged 0 0 2 d 

Estimated weight left in ground ... „ 0 3 0 12 

Total cost per acre ;g2 14 lo 

Cost per ton of saleable ware and seed lifted ... .£0 9 2 

Total net returns per acre from all tubers lifted ... £37 17 (5 

Speed of travel in miles per hour 3.Q 

Average distance potatoes thrown 4 ft. q in 

Maximum distance potatoes thrown 6 ft. 0 in. 

Drawbar load in work 474 

The net time taken for this plot was 21 minutes, which included iwo 
stoppages of 30 and 60 seconds respectively for slight adjnstiuents. V- 
with the “ A ” type, the spinner action was less violent than '!io 
Imperial, but the potatoes were not left so well exposed. The h.ps 
however, were thrown wide and did not tend to twine around the spindle, 
as was the case with the other machines of this make. 

(5) Martin Potato Digger (Link Type), manufactured by ]\lartin'5 
Cultivator Couipany, Limited, Stamford. 

Summary of Results. X, c^\q_ qj., H, 

Total weight lifted per plot 2 3 3 IS 

Total weight of harrowings ,, 0 3 3 25 

Total weight damaged ,, 0 0 15 

Estimatod weight left in ground ... ,, 0 0 11 

Total cost per acre T2 13 2 

Cost per ton of salcaWe ware and seed lifted ... £0 8 9 

Total net returns per acre from all tubers raised ... T42 8 10 

Speed of travel in miles per hour 3T 

Average distance potatoes thrown 4 ft. 3 in. 

Maximum distance potatoes thrown 9 ft. 0 in. 

Drawbar load in work ... ... ... ... ... 4-51 lb. 

The net working time for this plot was 18| minutes, wliicli inchulel 
only one stoppage of 10 seconds to clear the share. The potatoes 
left in a row having an average width of 4 ft. 3 in., but were not so veil 
exposed as when lifted by other rot.ary machines. The first row wds dug 
at too great a speed, and consequently the tubers were scattered up * 
distance of 9 ft. In the second row, which was dug at a F^Inwer 
the spread was 6 ft. It was found that with a high speed the potfitoes 
were spread up to 9 ft., but were cleanly exposed and were easily gathered. 
When the speed was lowered a spread of only 5 ft. was obtained, but the 
potatoes were not fully exposed, particularly on the side of the row 
next to the machine. 

(6) The Powell Potato Digger (Link Type), manufactured by 
Powell Bros., Limited, Wrexham. 



3 .] 


Potato Lifting Machinery. 


885 


cwl. 


qr. 


lb. 

0 

24 

18 


2 
(J 

■2 0 8 
£3 14 5 
^0 10 7 
.£39 3 0 
2-7 

0 ft. 9 iu. 

1*2 ft. 0 in. 

333 lb. 

which included 


Summary of Results. 

Total weight lifted per plot 

Total weight of harrowings 

Total weight damaged 

Estimated weight left in ground 

Total cost per aore 

Cost per ton of saleable ware and seed l.ited 
Total net returns per acre from all tubers lifted 

Speed of travel in miles per liour 

Average distance potatoes thrown 

Maximum distance potatoes thrown ... 

Drawbar load in work 

The actual time taken for this plot was 27 minute.; 
seven short stops for cleaning the .share. The potatoes were very well 
sxiwsed, except immeaiately alongside the path of the maclhne, and were 
evenly distributed in a row of from 5-6 ft. wide, but oocasiona! tubers 
were thrown to a distance of 8 or 10 ft. and even 12 ft. The speed of the 
machine was reduced for the last seven rows of t!ie plot, and as a con- 
sequence the tubers were then thrown up to a distance of about 5 ft,, 
but they were not quite so well exposed as previously. 

(7) Haneomes’ No. 12 Potato Digging Machine (Link Type), manu- 
factured by Messrs. Kansomes, Sims, and Jefferies, I.td,, Ipswich. 

Summary o/ Results. 

Total weight lifted per plot 

Total weiglit of harrowings ,, 

Total weight damaged ,, 

Estimated weight left in ground ... ,, 

Total cost per acre 

Cost per ton of saleable ware and seed lifted 


used 


cwl. 

4 

2 

0 

I 

£3 

£0 

£i0 


3 ft. 

4 ft. 


0 6 
9 7 
2 8 
27 
3 ill. 
0 in. 


4.55 lb. 


Total net returns per acre from all tubers rai 
Speed of travel in miles per hour 
Average distance potatoe.s thrown 
Maximum distance potatoes tlirowu 

Drawbar load in work 

The actual working lime of this machine was 22 minutes for the plot, 
including one stoppage at the end of tlie first row' to lengthen and adjust 
the draught chain. A slight delay of a few seconds each time was 
occasioned by tiie necessity of cleaning the share at the end of each row. 

The machine left the tubers well exposed and evenly distributed in a 
row of from 3 ft. to 3 ft. fi in. wide, no potatoes being thrown to a greater 
distance than 4 ft. 

(8) The Hoover Potato Digger (Elevator Type), inaimfuctiued by the 
Hoover Manufacturing Co., Avery, Ohio, 0.S.A., and represented by British 
Hart Barr Company, 03, Lincoln Hoad, Petorburougli, 

Summary of Results. 

Total weiglit lifted [erplot 

Total weight of harrowing.s 

Total weight damaged 

E.stimated weight left in ground 
Total cost per acre 

Cost per ton of saleable ware and seed lifted 
Total net returns per acre from all tubers lifted 


cw'i. qr. 

0 3 

1 2 

0 S 
3 1 

£2 16 1 
£0 9 3 
£37 11 5 


lb. 

18 

11 

27 

13 
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Speed of 'travel in miles per hour 2'8 

Average width potatoes deposited 1 ft. 6 in. 

Drawbar load when lifting SIOJ lb. 

For this machine a British Wallis Tractor was employed. Tl.e 
working time for lifting the plot was 24J minutes, which included stoppage; 
of 30 seconds for adjusting the shovel, three minutes for re-adjusting the 
drawbar, and short intervale to relieve the machine of tops which had 
choked the elevator. The tubers were left in a row varying from 1 ft. 3 
to 1 ft. 9 in. in width, this narrow width being very convenient for pickiiio 
Generally speaking the potatoes were well exposed but some were covered 
by tops, which were not always thrown clear as is intended by the 
agitating forks at the top of the elevator of this machine. The manner 
in which this machine leaves the potatoes renders it essential that Iht- 
tnbera of one row must be picked before another is lifted, otherwise the 
right hand tractor wheels would travel over the tubers of the previriuj 
row. As this machine continues to scatter tubers for some 6-8 ft. alter 
completing the row (the tubers at the end of the row raised by the Eo.iop 
have to travel up the elevator and drop behind the machine by tlie shakers’' 
it is advisable to have a clear space at the ends of the drills to facilitate 
picking and also for the tractor to continue in its line of travel before 
turning. An advantage with this machine is that (he potatoes are lift 
in a narrow row after being raised, with the tops placed to the c.vtreme 
left but not covering them, which greatly facilitates picking. 

(9) The " Star ” Potato Digger, manufactured by tlie Cleveland 
Implement Manufacturing Company Alliance. Ohio, ThS.A., represented 
bv hfessrs. Isberwood and Young, 57, Chcapside, E.C.2. 


Summary of Results. 

Total weight lifted plot 

Total weight of harrowiugs 

Total weight damaged 

Estimated wci.aht left in ground 

Total cost per acre 

Coat per ton ot saleable ware and seed lifted 
Total not returns per acre from all tulicrs lifted 

Speed of travel in iiiilfs pi-r hour 

Average width potatoes deposited 

Drawbar load when lifting 

The “ Star ” like the " Hoover ” was drawn 


T. 

1 

0 

0 

0 


cwt. 

19 
3 
1 

10 

£3 9 4 
iO 11 10 
£26 i 9 
2-5 

1 ft. 6 in. 

Af/i lb. 
by the British Wallis 


Tractor. Its net digging time for the plot was 29^ minutes, inclnilinir 
stoppages ot 1 } minutes to alter the tractor hitch, of five minutes to adjust 
the driving chain of the main elevator which had worked off ami to caar 
the tops which dogged the machine, with other short intervals. T.e.e 
were a number of stoppages whilst digging the second half of the P a 
owing to the scoop being set more deeply in the ridge in order 
slicing tlie potatoes. It is evident that the elevators were not of 
width to deal effectively with the amount of soil which was raised u 
the scoop was set sufficiently deep to raise the whole of the tu er 
the crop. 

The potatoes were left in a narrow row of about 1 ft. 6 m. 
in the rear and in the line of travel of the machiue, but weio 
exposed as a oon.siderable amount of soil and tops dropped 
top of them. Consequently more pickers had to be eroplo.vc 
the Hoover. 


in vidt-h 
not "dl 
Ml and os 
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(10) The Haug Combined Lifting and Bagging JIachine manu- 
facturers' agent, Mr. Th. Jespersen, c/o Messrs. Baddon and Alton. 
45 , Chancery Lane, London, W.C.2. 

Summary of Results. ,n , „ 

“ ' i. cwt. qr. lb. 

Total weight lifted 2 6 0 22 

Total weight of liarrowings ,, 0 0 3 14 

Total weight damaged 0 3 0 20 

Estimated weight left in ground ... „ 0 4 1 IS 

Total cost per acre . ^ 10 1 

Cost per ton of saleable ware and seed lifted ... XO 13 2 

Total net returns per acre from all tubers lifted ... £.32 1 1 

Drawbar load when lifting 1,293 lb. 

The Haug Machine only lifted one halt of the plot allotted to it, 
but the figures have been doubled to permit of easier comparison. The 
machine, which was in an experimental stage, proved quite unsuitable for 
English conditions, and at the end of six rows file owner witlidrew it from 
the investigation. 

Conclusions. — Whilst it is not passible to base exact con- 
clusions on some of the data contained in the Report, it is pos- 
sible to make some general deductions so far a.s groups of 
uuchines are concerned. 

Plmic/h Group. — The investigation of 1916 showed that the 
use of an ordinary potato-lifting plough resulted in a saving of 
tl 10s. an acre as compared with hand forking and it would 
appear that a grower of at least one acre of potatoes would bo 
well advised to use such an implement rather than hand labour 
for lifting the crop. 

Rotarti Group. — In these trials the marked superiority of this 
rype of machine over the other types is shown (1) by the fact 
that the net profit realisable per acre from the potato field in 
I'lnestion amounted to an average of .£39 19s. lOd. when lifted 
by (he rotary machine; £31 18s. 2d. by' the machines of the 
elevator type ; and £32 Is. Id. when lifted by the combined tvpe. 
2i by the fact that when the fen machines are arranged in 
(U'dcr of merit according to costs, the seven machines of the 
Totary type come first, and when arranged in order of merit 
according to their mechanical efficiency the first si.x are all of 
the rotary type. The minimum area upon which the rotary type 
can be economically employed is about 5 acres. 

FAevator Ttipe. — All the conditions in the test were ideal for 
the efficient working of this type and had the soil conditions 
hcen only slightly worse the performances would have been still 
poorer. The only advantageous point in these machines is the 
manner in which the potatoes are deposited after lifting, i.e., 
in a very narrow row. The general performance, however, 
'pflccts badly on this type, when the gnantity of potatoes left in 
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{he ground, the percentage damaged, and the quantitv of harrow- 
jngs are examined. The cost of picking constitutes, on the 
average, well over 40^ per cent, of the total cost of lifting, and 
fl'lien the results obtained by this type are e.Yamined, it will be 
seen that the cost of picking alone falls considerably below the 
corresponding fi,gures for the rotary t^qie of mathino. The 
actor load is heavy and out of proportion to the work done in 
comparison with the rotary typo. The shovel does not avoid 
dam.aging the potatoe.s and is certainly no more effective in 
lifting the drill than the share and revolving tines of rotarv 
inacliines. 

The Combined Type.— This type offers a very wide and ex- 
tended field of investigation and the high cost of bagging and 
picking with machines at pre.sent o'ujjloyed shows that there is 
scope for any device which will displace hand labour. For every 
£5 15s. expended in lifting and sorting the crop, T4 was ex- 
pended in picking, sorting and bagging. If these operations 
Clin be dispensed with by the use of the combined tvpe there 
is a possibility of saving up to TO jier cent, of the cost of harvest- 
ing and marketing potatoes. No machine of this ti-pe has yet 
bi' 9 n suf&cieiitly developed to justify its use. 

Finally, it must be remembered that the results set out above 
ivere obtained for machines working under good conditions of 
soil and weather for a few days only and that due allowance 
must 1)0 made for these facts in judging the suitability of a 
iiioehino or method for different sol! or climatic conditions. It 
miiy be accepted, however, that under worse conditions the more 
(nmplicutfld the machine the greater would he its handicap and 
this would increase as the working conditions became worse. 
This might result in a pnlato-lifting plough, for instance, being 
more economical on very heavy land or under adverse weather 
londitioiis than a rot.’irv machine for an area in excess of five 
itcves, hut it is inconceivable that a machine of the elevator or 
(oiDbiiif'd type would be succes.‘ifii! in unfavourable conditions 
''hitli had proved too much for a rotaiy machine. In e.xti'cme 
case« it might he best to use a ridging plough or even hand 
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WILD ANIMALS OF THE FARM' 
THE WILD RABBIT. 

.Professor J. Arthdb Thomson, M.A., LL.D., 
University of Aberdeen. 

There seems to be good reason for believing that the Wild 
Rabbit lived in England before the Great Ice Age, that it ■svas 
exterminated during that time of sifting, and that it was re- 
introduced — probably from the liTediterranean region or Spain. 
There is no doubt that its introduction into Scotland and 
Ireland is comparatively recent. Indeed, it was not known in 
Scotland before the thirteenth century, and there are many 
places north of the Tay which it did not reach till the nineteenth. 
But while it does not like severe cold, as in Scandinavia, it has 
an adaptable constitution and flourishes only too well in a great 
variety of places from Ireland to Australia. 

Enemies.— The Wild Babbit has no end of enemies, frcm 
man to rats, and yet it holds its own with ease. Against it are 
foxes, stoats, badgers, eats, hawks and owls, ravens and crows, 
and more besides, yet its ranks are not thinned. In what wavs 
does it secure sumval? Not because of its wits, for it is not a 
clever creature, and its brain i.s very smooth. Not because of 
its weapons, for its teeth are not suitable for biting (though it 
occasionally bites both man and dog in the e-xtreme of its despera- 
tion), and it cannot give such a formidable back-kick as the hare 
is able to deliver. 

Fertility. — The first reason for the rabbit’s success is its 
fertility. It is ready to breed at six months ; it may have six 
litters between February and September ; the period of ante- 
natal life is lust about four weeks; there may be five to eight 
young ones in a litter. There is often considerable infantile 
mortality, for if the burrow gets very damp some of the voung 
ones are apt to die of paralysis, and there is often the cinmee of 
a fatal visit from a brown rat. After they emerge into the open 
the young rabbits are often picked off before they learn to n 
their way about. Counter-balancing all these chances of ea 
there is the prodigious fertility. 

Appetite. — A second reason for the rabbit s success is 
catholicity of appetite, and this rivalry touches man on the 
For besides grass which is the staple food, rabbits are <® 
cereals, turnips, bark, and garden vegetables. They eat t e } 
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aware of their very serious depredations in everyone is 

There are many curiosities of diet, co garden. 
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except in indicating that the rabbit has many resn^*^"® ’'“‘'a 
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rabbit and hare is that the rabbit eats the whole ® ^®twecn 

its cousin— a dainty feeder— leaves the rind 

Burrowing Habits.-A third factor m the rabbif • , 

is to be found m its bun-owing habits When . 
left the water and took to terrestrial life thev leftT v 
,ha freedom of movement which amuitri j 
and they were restricted to movement in one nla 
face of the earth. This restrict^n inli ! s^'r- 

ger. which had to be met by greater rapidhv 
nioveuients, implying improvements in the nervous Kst^m'* 1 
the musculature. But another wav out of the diffl if 

,in ik. power airlt'wo S : 

some squirrels have done, or to return secondarily to the w tL 

A Twilight Feeder.— Another factor in success is in itself 
|i confession of relative failure : the rabbit is in great part a 
wilight ammal. Except when there is a tradition of Zeat 

fe d nfZd ? r '"f ^heir 

ta Sicked . r f 

a lead ti S inexperienced youngsters 

darkness thp ^"'^>< 1 ,^ as possible. In the 

or nimrivs th adv.antnge in having well-trodden path’s 

'•omin.ys, though man utilises these in setting snares. 

are useful quality is sociability. Babbits 

Plcasan, They are 

danfrer-siof.f^ n '® mounded in the quaint 

Aoir hind 1 thumping on the ground with 

have little /'Ompared with moat gregarious animals, they 
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ilris is SOI r ^ grunt of contentment when pleased and 

"ben the 'I® '**'’®® *'® s- call-note. Their scream of terror 

^ Oat overtakes them is of course pathological. 
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Care of the Young. — Yet another factor in survival ig 
care of the young. The nest at the far end of the burrow ’ 
made cosy with soft hair pulled by the mother from her coat 

The young ones, blind for eleven days, with closed ears {oi- 
twelve, and quite naked to start with, are nursed very 
fully ; a dead one is removed and hidden ; the door of the burrow 
may be closed up when the mother has to go out. 

Timid as she is, the mother will occasionally fight for her 
offspring. She will move them from a place of danger to a place 
of supposed safety. Just as a cat will her kittens. And verv 
important is the period of education which begins when the 
young are able to leave the burrow. They have a great deal to 
learn and their mother is a good teacher. 

It seemed of interest to discuss the Wild Babbit from this 
particular point of view — how does it survive? The answers are 
because it is prolific, with a wide range of appetite, a burrower, 
crepuscular, sociable, maternal, and a good teacher. Of course 
that is not quite all — there is the keen sense of smell, for 
instance — but it must sufSce ; for there are some other questions 
to be considered. 

Promiscuous Pairing. — There arc well-authenticated cases 
where a pair of rabbits keep to monogamy for a year at least, but 
that is not the way with the majority. Polygamous is too mild 
a word: promiscuity is the rule. In this connection we must 
notice Rodier’s plan for dealing with the Australian rabbit pest. 
He suggested that does should be killed in as large numbers as 
possible, but no bucks. The local result was that the bucks killed 
the helpless .voting, and the polyandry that set in bocanie so in- 
tense that the females perished in large numbers. They wore 
persecuted to death by the demands of the bucks. How far the 
plan has w-orked over large areas we do not know. 

Pnbbits were introduced to Australia about 1850. and in the 
absence of their usual enemies they multiplied exceeding!,''. 
turning enormous tracts of useful soil into desert. Many checks 
have been tried, but the rate of multiplication seems to defy all 
expedients The only hope of permanent relief, and that 
not a very brilliant one. is the increase of the agricultural popn 
latiori. But it is almost a vicious circle. 

Teeth.— A typical Wild Babbit is about seventeen inches 
long and three pounds in weight. Like the hare, and um'a 
other rodents, it has two pairs of upper incisors, the smaller pan 
behind the larger. On the lower Jaw there is as usual a siDoJ 
pair of incisors. These front teeth go on growing persisten ^ 
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that they check the spreading of gorse and bracken; and they 
make the mest perfect golfing turf in the world. But even thei 
best friends will admit that Wild Eabbits frequently outrun all 
reasonable bounds. 

»»**** 

THE ECONOMICS OF WINTER AND 
SUMMER MILK PRODUCTION. 

James Wtllie, B.Sc., N.D.A. (Hons.), N.D.D. 

The production of milk in this country is carried on under 
highly diverse conditions which vary from farm to farm as 
well as from district to district; there is also considerable varia- 
tion in the method of disposing of the milk. At the one 
extreme we have the “town-dairy,” where all the cows are 
purchased, kept for only one lactation and then sold to the 
butcher, the milk being sold direct to the consumer; at the 
other, the purely cheese-making farm, where all the cows are 
home-bred, kept for three to six lactations and then sold, the 
milk being made almost entirely into cheese. In the former 
case, all the feeding stuffs are purchased and the manure sold: 
in the latter, the greater part of the food is home-grown and 
the manure is returned to the land. In the former, the cows 
calve, or arc purchased newly calved, so as to maintain a fairly 
uniform monthly output throughout the year; in the latter, all 
the cows calve in the spring, there is a “flush” of milk for 
about three months after calving and practically none for about 
three months m the winter. 

Systems of Milk Production and Disposal.— Apart from 
town-dairying, the systems of milk production may be classified 
as follows : — 

Group A. Mill: Sellinii Cows calve all the ye.ar ronn.l and (lie 
Iiicinthly output of milk is fairly uniform, but highest duriTig the montlii 
of April to July. (5!) Cows calve chiefly in the spring, ami tlie montlil; 
output is much greater from April to July than during the rest of tlit 
year. 

Group B. Milk . ‘Celling ami cheese-making.— (1) Clieese made ormilt 
sold according to economic conditions (relative prices of milk, 
pig.s, etc.). (2) Cheese made from March or Aprd to Septeiidier 
October, and milk sold during the rest of the year. In I 

cows calve chiefly in the spring, and the monthly output of uii 
the winter months is comparatively small. 

Group a Butter.malcing.-'Slmt of the milk is uuulc 

Orouj) D. Cheese-making , — Most of the milk is iiiivde m ^ 
{These last two groups arc relatively unimportant). 
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X 7 urther, the milk that is sold by the farmer mav be disposed 
(a) direct to the consumer, (h) to a retailer, (c) to a whole- 
saler, or (d) to a creamery, milk dejxit or milk factory. In the 
jfst three cases, most of the milk will be consumed as whole or 
..|j.esh” milk, but in the last case it may be re-sold to a 
■etailcr or wholesaler for consumption as fresh milk or made 
jQto cream, butter, cheese, dried or condensed milk, etc. 

It should also be remembered that from the economic point 
of view, cheese-making and the breeding and feeding of pigs 
are intimately associated, while the same applies to butter- 
making and the sale of buttermilk, or the rearing of calves and 
niffs Further, the price of fresh milk — and therefore its pro- 
duction is affected by the imports of butter, chccsc, dried and 

condensed milk. 

The above classification is, however, by no means rigid, and 
is much less so than it was even twenty years ago, i.e., the 
farmer has a greater choice as to bow be can best dispose of 
his milk and therefore as to the system which he can most 
profitably follow. In the main, this is due to the introduction 
of (1) creameries, milk depots and milk factories, (2) motor 
transport* and improved railway milk vans, and (3) refrigerators 
and pasteurising plants. The general effect of these innova- 
tions is to increase the potential supply of fresh milk, not only 
absolutely but also relative to the total output. 

Itiegulai Output of Milk. — In view of such wide variations, 
it is not surprising that the organisation of the milk industry 
upon national lines involves numerous problems which so far 
have not been successfully solved. Perhaps the fundamental 
difficulty arises out of the irregularity in the monthly output 
an irregularity the degree of which varies considerably from 
district to district and from farm to farm in the sane district. 
Boiighly speaking, what happens at present is a glut or surplus 
of milk in the late spring and summer months, accompanied 
by relatively low prices for fresh milk, and a shortage during 
the winter months, accompanied by relatively high prices. 

Until recently, t1ie main efforts have been directed towards 
the utilisation of the surplus production by means of creameries, 
milk factories, etc., but it would appear (hat in the agree- 
ments made in the autumn of 1922 Iietween the producers and 

* Coinpaie Scottish Farmer, Uth Xovemhor, p. ISSii " Motor 

fraction has contributed greallv to the modification of dairying methods 
■a Avondale. Hardly a clieese-nmking dairy in the whole area non . Milk 
nearly all goes to Glasgow by motor.” 
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the distributors’ organisations both in England and in Bcotlaui) 
direct encouragement is given towards the removal of the sut' 
plus by transferring milk to the winter months, i.e., one object 
of these agreements is to obtain a more regular output throuoh 
out the year. It is commonly stated that the consumption”of 
fresh milk in this country is much too low for the national 
welfare, and if this be so it seems rather strange that we 
should hear so much about surplus production. 

Actual statistical evidence of this irregularity in output is 
somewhat incomplete, although its existence cannot be ques 
tioned : indeed, there is a tendency to look upon it as one of 
the “incurable ills’’ of the milk producer. In order to o-he* 
some idea as to the degree of irregularity which obtains °the 
following data may be quoted : — 


Vabiation in Monthly Output op Milk. 


(1) S)‘iiftish Milk Report.* Astor Milk Committee Bep,irt.\ 


Period 

Per cent, of Total 


Pvr vent, of Total 

{4 rrreks ) 

Output. 

Month. 

0 utputt 

1920-21 



May li.l— June 12 

8-91 

May 

10-8 

June IS — July 10 

9'8 ! Aver, per 

June 

IPS 

July 11 — Aug. 7 

8*9 )• four weeks 

July 

10’3 

Aug. 8 - Sept. -1 

8 0 j 8'5C 

Aug. 

9’S 

Sept. 5-~Oct. 2 

7-2 J 


42*7 



Sept. 

9’1 

Oct. 3~Oot. 30 

1 Aver, per 

Oct. 

8-3 

Oct. 31— N'viv.27 
Not, 28 Dec, 25 

Nov. 

Dec. 

7-1 

iVli 

Dec. 2t) — Jan. 22 


SO'-l 



Jan. 

5-!> 

Jan, 23 — Feb. 19 
Feb. 20— Mar. 19 
May 20 — Apr. 13 

Aver, per 
VFour weeks 

Feb. 

Mar. 

April 

r.'ii 

6-9 

S’l 

Apr, 17 -May 11 

8-.-. ) 


— 


lOoo 


loO 


In the first case, the data were obtained by the writer in an 
investigation into the cost of milk production in Scotland for 
the year ended 14th May, 1921, and are the average results 
from thirty-tivo farms, nearly all of which belonged to 
Group A (1) above. These are therefore actual results for these 
farms for that year. In the second case, the data are taken 
from the Astor iMilk Committee Keport and are estimates, 
based upon all the evidence available, of the relative monthly 
output for the whole of Great Britain during the years 1917-18. 
It will be noticed that, as would be expected, the variationjs 

* Report to Bo,iril of Agriculture fur Scotland on an Investigation into tte 
Cost of Miik Production. , 

t Final Report of Committee on the Production and Distribution or Mn'>' 
(Cmd. 438, 1919). 
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much greater in the second than in the first set of figures 
Further, the final report of the Travelling Milk* Commission* 
contains the results of a census of milk production taken by 
the Ministry of Food for the week ended 2ad June, 1918, and 
again for the week ended 7th December, 1918. In the Uek 
first mentioned the total milk production for Great Britain was 
estimated to be about 27 .8 million gallons whereas in the second 
week it was only about 13.7 million gallons. , 

By way of contrast, take an example from Denmark. In 
1912-18 out of the total of 34,217 cows included in a certain 
investigation, 33 per cent, calved during October to December, 

31 per cent, from January to March, 19 per cent, from April 
to June and 17 per cent, from July to September.! 

Causes of Heavy Summer Production.— If then we arc correct 
in our diagnosis of “ irregular output ” as the primary disease 
of the milk industry, the next .step is to look for the cause, 
after which it will be possible to decide to what extent the 
disease can be eradicated, or at least alleviated. 

Many explanations can be put forward — connected with’ the 
climate, soil, size of farm, labour supply, marketing facilities, 
likings of the farmer and .so on— but in the last resort the 
fundamental cause undoubtedly is that each farmer follows that 
system of production which he beliove.s enables him to olotain 
the maximum total profit from his farm. There is no reason 
to think that farmers have a rooted aversion to winter as against 
summer milk production, although it may be said that there is 
a widespread opinion that “ winter milk ” seldom pays and that 
the all-the-year-roimd producer makes all his profit during the 
grazing season. 

Before any marked change towards increased winter produc- 
tion (and a more uniform monthly output) will be made, 
farmers must be satisfied ID that the change is practicable 
>c.. from the point of view of labour supply, byre accommoda- 
tion, sanitary conditions, etc., and (2) that it is likely to result 
in an increase in the total profit from the farm. Let us 
e.vamine this last point a little closer, 

A readjustment in the monthly output, if upon any consider- 
^i'le scale, would no doubt affect the relative monthly prices 
for fresh milk, in accordance with the ordinary laws of supply 
^ demand. Thus, an increased winter output would be likely 

*Ctnd. ‘133, 

A 1 m Jnurml Departnifnt of Atirit uUttre anil Tecimical Instnidim 
/»>■ hhrul, V'ol. XIV, No. 4 , i-. 727. ' ' 


C 
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to cause some lowering in the winter milk prices, while a 
reduced BumHuer production might conceivably result in some- 
what higher prices. Since, however, milk prices in this country 
are indirectly influenced by the current prices of imported 
cheese and tinned milks, it must be confessed that the ultimate 
results under this head are highly problematical. The go-ahead 
farmer, however, will not fail to notice that for some time at 
least it may be possible for him to increase his winter milk 
output very considerably without any reduction in price taking 
place. In favour of winter milk production, it is urged that a 
cow capable of giving 700 gallons of milk after a spring calving 
would be capable of at least 800 gallons after an autumn calving 
— for reasons into which we need not enter here. The data on 
this point are numerous and conclusive.* Further, the autumn 
calver produces a greater proportion of her milk during the 
months of highest prices than the spring calver. Thus, we 
might have : — 

Guh. Per Gui Tot d. 

£ s. i'. 

Spring calver gives 700 at 1|‘2 10 It S 

Same cow calving in autumn giv'es 800 at 1/t ni 6 H 


Difference in favour of autumn calver 112 10 0 

These figures are only illustrative hut they serve to emphasize 
two imiiortant points which are apt to be overlooked or ignored, 
On the other hand, the autumn calving cow requires, of mmso, 
more liberal winter feeding than the spring calver. Kither 
costs — labour, general expenses, etc. — may also be it little 
higher, but for the present purpose it is sufiicient to deni with 
the cost of feeding). Now it is generally agreed that, umler 
ordinary conditions, winter milk production is not likely to I* 
profitable unless there is a good supply of home-grown fodder, 
and of roots or silage, although !he roots or silage can be re- 
placed to a certain extent by wet brewers’ and distillers’ grams. 
If cheap home-grown oats and bean.s are also available so iimch 
the better. Here we can distinguish three typical cases, yiz. i- 
(a) On what are at present purely or mainly gniss 
farms,” winter milk production would involve a radica 
change in the method of handling the land. 

fh) On inonv farmw. pli'nfy of fodfiar and roots aro iiy-a 

* Hei^, tor example, Jum^nal of the UepartnieiU of 
Jmtruciion for Ireland, Vol. XIV.No, 4, ami Voi. XViT No. 

Agricultural Department of Lniveraity College Iteading. 0( m p- 

1912, p. 171, ami Trans. Highland and j\grie. Roc., M- i ■ 
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but these are fed largely to dry cows which are due to calve 
from March onwards. In this case, all that would be neces- 
sary for an increased output of winter milk would be a re- 
organisation of the milk production department. 

(c) On other farms, again, the fodder and roots are fed 
to sheep and fattening cattle, as well as to dairy cows, or arc 
partly fed and partly sold. In this case, it is a question as 
to the most profitable way of disposing of these crops. 

In general, the change towards increased winter milk produi- 
tion could be most readily effected in case (I). In case- (o) the 
question is not so much wdiether an increased output of winter 
milk would re.sult in an increase in the total profit from milk, 
as whether such a change would bring alioiit an increase in tin- 
total profit from the whole farm; it must always be kept in 
mind that the goal of the farmer is the maximum possible profit 
from the farm as a whole rather than from any particular 
department. Looked at from this angle, the problem is by ii.> 
means so simple as at first sight it appears to bo, and its 
aceui-ate solution in many cases involves very careful and some- 
what detailed accounting records. 

\t the same time, the general tendency Is to lay too much 
stress upon the extra expen.se in feeding cows which are in full 
milk during the winter months, and to overlook or to minimise 
the increased yields and higher milk prices which are obtained 
from autumn as against spring ealvers. There is also a- ten- 
dency to underestimate the co.?t of summer grazing, especially 
on temporary or rotation pastures, of which rent and rates 
rnay form no more than oO per cent, instead of alnio.-.t the whole 
as is commonly reckoned. The.«e tendencies are no doubt partly 
nsponsiblc for the existing prejudice against winter dairying. 
.\)i old Scotch saying has it that, “he who cmint.s the cost 
will never yoke the plou.gh.’’ hut the fact that farmers have 
^0110 on plougliinjj rntlior tlist the cost Vvas not 

carrecthf counted. It i.-^ anvthing hut a siiiip' ' nwttpt tn cal- 
culate accurately the relative costs of p'.odiictioii of winter and 
-nmmer milk, and haphazard calculations are alnio.st certain m 
be very wide of the mark. 

Returns from Summer and Winter Milk.— The relative 

profits from winter and .summer iiiillc production will depend 
bi a certain extent upon the relative market prices for winter 
iinJ smiiiner milk, and it is perhaps not sufficiently realised that 
if the cost of production and .selling price per gallon of wintei 
mill; ,irr both 50 per cent, liighcr than those of siiniiner mil', 
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then the net profit per gallon will also be 50 per cent, higher, 
so that we might have : — 

Cost of Selling Net 

Production. Price. Profit. 

d. d. 

Winter milk per gal 18 21 Threepence. 

Summer milk ,, ,, 12 14 Twopence. 

It is clear that an increased output of winter milk may be 
obtained either by increasing the number of cows in the herd 
by the introduction of autumn calvers, or simply by increasing 
the proportion of autumn calvers in tbe number of cows already 
in the herd. In the majority of cases, the second method will 
probably be the more practicable, but an increase of arable 
dairying, which may take place under existing economic con- 
ditions, might very well take the form of relatively high winter 
milk production. 

Now suppose that we are right in assuming that farmers do 
not go in more extensively for winter milk production chiefly 
because they think it is less profitable than summer milk pro- 
duction, what evidence can we produce to the contrary? Un- 
fortunately, direct evidence, based upon actual experience, is 
very scanty, and however easy it might be to make out a strong 
“ theoretical case ” in favour of winter milk it is unlikely that 
such proof would carry much weight with the practical farmer. 

A Scottish Investigation. — In the Scottish investigation con- 
ducted by the writer, wliich has already been referred to, com- 
plete data of botli costs and returns were obtained from 28 
farms distributed throughout Scotland, but chiefly in the south- 
west. On six of these farms the milk was retailed: on the 
remaining twenty-two it was sold wholesale, sixteen being 
farms with “ breeding stocks ” (i.e., all cows home-bred) and 
six farms with “ flying stocks ” (i.e., all cows purohasod). We 
shall confine our attention to these twenty-two farms as being 
more representative of the milk production industry in general. 
“ rroducer-retailers ” are in a class by themselves. 

Before giving a smiiiiiary of the results obtained, it slioukl be puiiiteil ni,i 
(1) that the year was divided into (rt) the “summer'’ or grazing peniKl fu'Hi 
16 th May. 1920, to 2rid October. 1'.I20 (20 weeks), and (il the “ winter ’ "t 
house-feeding period from 3rd -Ocudter, 1920, to 14th May, 1921 (32 week ■ 
BO that the terms “summer” and “winter” have here a special ainl detimle 
meaning; (2) that nearly all these twenty-two farmers were all-tlie-jiai- 
roiiiid producers ; (.3) th.at all the home-grown foods consumed by t le co« 
were charged at market prices so that milk production was ma « 
stand on its own legs ; (4) that the cost of keeping the tow.s diiring >e 
period was apportioned over both tlie summer and tlic wintei mi f .'1 
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<.ah-ers were depreciated in value between the stocVf»l- 
2nd October, 1920, and appreciated between 2nd Oobb 
,921 ; (5) that the results for the summer period ‘ ’ 

,ind summarised long before those for the winter 061^9 'al^ulated 

results for the two periods were obtained indeoemWi *•<!•, the 

rriination of the relative profits from the two peri d ^ ’ *' **'‘**^ deter- 
iminediate objects of the investigation ; in fact thb'"” ' *’‘® 

which the results have been discussed from th.at st-ind ‘'i' 

farms in question are thoroughly typical of the 'higher-ir!', in r “'® 

in Scotland. of this class 

The following table summarises tbe result.s from the present 
point of view : — present 

Jtrvdin/ stoeln -m farm'). 

Knmmer. Winter. Year, 

d. U . ,] 

int. riwluction Cost per gal. ... so-.T.l u-io 

Delivery ,. 


l-bS 


t-43 


I'fyevy St(>c]i>! — 0 fai'ms, 
uiniiier. Winter. Krar, 
d. d. 
22-2S SO‘27 


.1, 

1713 


,, Total „ 

,, I’rice per gal. 

„ -Vft 7Vi[/iV per g!i].... 

Tntal Milk Produced — gal. 

Aver, Weekly Production — gal. 
Edutitt Prorliiotion 
To. o( farms where not profit is 
tiL'lierinwiiiicrdiaii in sninnicr 


— 


1 1 

i '27 

1 31 

,1-32 

. J3-7:> 

I7(is 

27-114 

18-10 : 
23-.l!l . 

bs-70 

20-70 

23-02 

30-17 

21 -oil 

2fi-28 

31,3 

(>■12 

.0-19 

2-00 

6 0 0 

4G!i 

133.553 

(>,678 

100 

181,221, 

5,,)«3 

»T> 

3U.7S2 

6.053 

11.703 

2.0it0 

100 

•5h..500 

1,860 

89 

loi .299 
1,1U8 


11 


From this table it appears (1) that on these farms the average 
weekly output during the winter period was from 10 to 15 per 
cent, less than m the summer period; in a few cases it was 
actnalty higher in the winter than in the summer period; in 

inJ s o iTb''' “n P"’’ breed, 

net ' . fi ™ produced during the winter period left a 
profit of nearly 2id. per gallon more than that of the 

neXfid"'' ’ difierence was 

thato^itnf favour of the winter period; and (8 

in the wi t showed a higher net profit per gallon 

‘’Pposite reSt. ° ^ 

the breeding 

winter thV r higher in th! 

the summer period, while the average nrice nor 

* It \vi,y nL,., £~ rr; ^ ^ £_ ^ 


I , ......V. cAxy piice per 

!'■ of niilkporXek breeding stocksrfor everyloO 

DoocnbJr i'jIo^ ,Po7't"7't *''e K! weeks from 3rd October to 

Jfith May to 2nd Oefnb. ’ "'71 Pro'1»ced iliiring tlie 20 weeks from 

May, 1921 ^^her, 1920, and 108 gal. from 2,)th Dcceinber, 1920, to 
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gallon was 58 per cent, higher, with the result that the net 
profit per gallon in the winter exceeded that of the summer 
period by 56 per cent. In the case of the flying stocks the 
corresponding figures are 26 per cent., 46 per cent, and 227 per 
cent., respectively. 

Is increased Winter Milk Production Profitable? — It follows 

from the above that if the average cost per gallon of winter 
milk production were to fall to a greater extent than that of 
the summer milk (as indeed has probably happened since 
1920-21), and if the same ratio were maintained between the 
summer and winter period prices, then the advantage of winter 
milk production would be still greater than is here indicated. 
In this connection, it may be pointed out that, in the recent 
■•igreement between producers’ and distrilmtors’ organisations in 
England and Wales for the year ending Michaelmas, 1923, the 
jirice obtained by those farmers who maintain as uniform a 
monthly output as in the case of the above sixteen breeding 
stocks, will be fully 50 per cent, higher in the winter than in 
the summer period (as above defined). 

These results, then, provide an effective answer to the ques- 
tion : In all-the-year-round production as carried on under 
existing conditions, does the production of milk during the 
winter or house-feeding period pay at least as well as summer 
production? We are bound to say that there seems no reason 
why it should not, and it may be further stated that a detailed 
examination of the records of the above farms showed that the 
milk produced during the months of November to February was 
at least as profitable per gallon as that produced during March, 
April and the first half of May. 

We have still to answer the question : Would it be likely to- 
pay the farmer, who has been in the habit of producing most 
of his milk in the late spring and summer months, to arrange 
to calve more cows in the autumn and fewer in the spring so as 
to increase the production during November to March and 
decrease it during .\pril to July, i o., so as to obtain a more 
uniform monthly output? 

Obviously, no definite answer can be given, for much Mil 
depend upon the circumstances already mentioned, but 
ence may be made to the results from experiments carried ou 
under the auspices of the Irish Department of Agriculture m 
furtherance of a campaign for increased “winter-dairying 
in 1909, a census of 63 ty-picsil Irish creameries showed 



1P23.] Winter and Summer AfiUK Production 

^ I ION . (JQg 

70 per cent, of the annual nnitu.t „ " 

to September and only 10 per cent. frorD^ecetber /'T 
A Trial in Ireland.— The first series of e ^ j'iarch.* 

docted at two centres in County Cork during 0 ^; 

At each centre 5 cows calved in the autumn Y'^07-08.t 

and 5 in the spring (March and April 19081^ “’Member, 1907) 
of feeding, milk yield, quahty of milk, etc 06^!^ f 
cow for the complete year after the date of calvm? 1°' 
and loss account for each lot was finally drawn un 
At each centre the autumn calvers chieflv n,, ' 

better yields and higher average prices for “e 
spite of the increased cost of feeding, etc save . 
profit than the spring calvers-to the extmt of ‘^ 2 ’ wZ 
per head m one case and of Tl is Id r,Ar a ■ 

f. both c»„, th, £:/£': ?! 

to, i«d wiDto d^i^ug had bean made o«? Older “apS‘ 
monts in County CorkJ and also in Countv nZ * ^ 
substantially the same results. ^ 

.p» ttlidem, t “the'Tr “• 

.. rbo, .ha. nnder «^Ub,e'LSL?: ^ ae:^!^ 
toTrng .« Ireland nnuld be lilely to pr„,e highly adYMa™?, 
Smular expenmenls to the ato.e have not so far a’e ,b, 

“ !' " r,r’a !“ ®"“«. b«l h. an 

(inal}sis of the data on the cost of foorl in fVir^ ^ j 

milk obtamed by Crowther and Kuston in the YmkshirTin 

veshgahons Wilson? arrived at the conclusion thfeot^w Si 
miliar yields irrespective MthS 

imes of calving for the reason “that the Lter-fed cow 
g enough extra milk to make up for the extra costs.” 

dic![ed bv*?f “ Denmark._In Denmark, as in 

very pxt ^ 1 already given, winter milk production i, 

eri extensively practised, partly with the object of maintaim 

thit en round. In 

success^ 'rnportant part which root crops play in 

wder mangold that the aiea 

95 000 n . »rid turnips has increased from only 

1919- ;i, YQiQ° 380,000 acres in 1901 and 678,000 in 

- ~ - -^^t ^arly 10 per cent, of the to tal acreage of crops 

J O il], i ll] Aync. and Tech. Instr.for Trehind, Voi. XII, No. 2. 

is X.No. 1. 
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and grass was, under these crops, compared with only a little 
over 6 per cent, in Great Britain.* It may well be argued that 
what is possible in Denmark must also be possible in manv 
districts in both England and Scotland. 

It is freely recognised that winter milk production cannot 
be successfully practised under all conditions, and also that a 
sudden and widespread change of policy on the part of milk 
producers would probably lead to disastrous results; but in 
the writer’s opinion there is no doubt whatever that a gradual 
levelling up of the monthly milk output in Great Britain would 
prove beneficial alike to the producer, the distributor and the 
consumer. All the evidence available supports this view, and 
it is probable that experience of the price-agreements above 
referred to will go far to confirm it. Conditions pertaining to 
both production and consumption have changed considerably in 
the last twenty years, but producers have been somewhat slow 
to modify their methods of production accordingly. It is hoped 
that this article may serve to direct attention to what is un- 
doubtedly one of the most important aspects of economic milk 
production. 

GLIMPSES OF AMERICAN 
HORTICULTURE. 

I. 

W. G. Lobjoit, O.B.E., J.P., 

Controller of Horticulture, Ministry of Agriculture- and Fisheries. 

Impressions of interest and of value to cultivators at home 
should be gained as the result of a visit to the United States of 
America, especially when it embraces visits to many State 
Horticultural Stations, as well as to commercial plantations 
scattered in various States necessitating travelling uearl.v 
4,000 miles. When one proceeds to sort out the impres- 
sions gained, however, there is a danger of creating the idea that 
one feels entitled, after a few weeks of observation of so vast an 
area, to dogmatise on its characteristics and sum up its features. 

The intention is not to dogmatise but to give a few impressions 
collated from notes taken at the time, in the hope that 
they may be of interest, or may furnish some useful information. 
There are circumstances which appear to o we their cxistenre 

♦ Foratfe Oropn in Denmark^ Haraiil Fuber, pp. 28 2y.“ 



1I1.2S.] fiLIMPSES OF AmeRICAK HORTICULTURE. 


905 


to the character of the American neoDle 
; .„d„ced b, a reacta ,« 
tanity and the hustle and haste of a new country 
limitless potentialities, to exploit the chance of tn 
writing to consider what will be the effect on to-morroV This 
.ttitude of mind may account for the American neglect 'of 1 
^ens, or hardly any attempt seems to have been made to 
vate the garden such as British people know it The 1 i 
attached to villas and cottages in the suburbs remdns unfen"ed 
rith the lawn sloping direct up from the side walk of the r^ad 
T1,P lawn If the spare piece of land covered with weeds can be 
so desciabed IS curiously enough mown with scrupulous attorn 
tion, Ugetable gardens are but rarely seen, and where thev 
,re It may be taken for granted they are cultivated by English- 
men or Scotchmen Of flower culture in small gardei there is 
httle or none, yet the American is undoubtedly a flower lover 
snd IS willing to pay high prices to gratify his taste. 

In Washington at the end of May gladioli were making 3 and 
4 do lars a dozen, single blooms of Cattleya were selling for 
i dollars (m January they went up to 6 dollars^, and little baskets 
of mixed flowers such as one could buy for 28. 6d. or Ss in 
England were selling for 3 dollars. 


The European allotment does no( appear lo exist in the States 
though there are a few plots at Whashington on some land re- 
daimed by dredging from the River Potomac that niiaht be 
dosenbed as allotments. Washington, a City of 400.000 
inhabitants, possesses fewer of these plots than would 
suffice a country rillage in England. One could not resist 
he reflection that if by some disaster, such as a widespread 
strike, the supplies were cut off. then Washington would 

he reduced starvation in a few days, there being no 

cidtivation of fruit or vegetables in or around it. The reasons 
y the allotment is not a feature of American life as here, were 
aiious} stated. The climate was given as one, the winter 
mpora ure being too low for ordinary outdoor vegetables and 

''r>getable production without 
as '**11 fi’fh lhaf the twilight is .short was given 

fluent These may have had an unfortunate in- 

prave'^f factors also seem to have contributed to 

runrin ^ of the movement. The cheapness and low 

wervo^ automobile has made it possible for nearly 

spent possess a motor, .and the evenings and Snndavs are 
^ p car, leaving but little time for other pursuits. This 
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may be a real reason why the villa gardens are but poorly 
attended and the allotments remain undeveloped. 

Haste in cultivation of the commercial plantation is also evi- 
dent. It is quite common to see large areas where cultivation is 
carried on amid standing stumps nl the forest trees. These 
stumps stand 8 ft. to 4 ft. out of the ground, and are, of course, 
irregularly placed as Nature planted them. Any grower will 
realise what it means to carry on the processes of cultivation 
among such obstacles; yet many thousands of acres, particularly 
in Tennessee, Kentucky, Georgia and North and South Carolina 
are thus cultivated. These large areas, though cultivated by 
different people, are not divided by hedges, such as is the custom 
in this country and which makes the lanes of England so pic- 
turesque, but are generally left iinfenced, except whore cattle 
have to be kept in bounds, when various styles of rapid, inex- 
pensive and generally untidy methods of fencing are resorted 
to. A unique method was that adopted by a large Dairy Company 
who constructed an ugly but effective fence by using (he stumps 
of the trees that once covered the land and piling them up side 
by side. Idle land has no place in the American rotation, for 
one secs no fallows, unless the land where corn (maize) was 
gathered last year and is now left with the stalks still standing 
amid the weeds, can bo regarded as a fallow. The practice of 
forcing wild flowers such as fo.xglove and cornflower may be 
due to this haste of exploitation — or perhaps to the policy of the 
Federal Horticultural Board which, by making the importation 
of the better types almost impossible, drives people to the com- 
mon and makes possible fortunes from weeds. Other practices 
may perhaps be due more to circumstances than to any charac- 
teristics of the people. Town manure is very scarce, and tire 
cost of carriage over long distances is prohibitive. This has led 
to the practice of growing green crops for ploughing in for soi 
improvement ” on a very much greater scale than m Eng- 
land. A favourite crop for this purpose is a mixture of tares and 
rye, though many other crops are used. A grower of out nor 
cucumbers at Norfolk, Virginia, was using sorghum for this 
purpose. He said the sorghum when 10 ft. high vou 
ploughed by the aid of a specially constructed machm 

It may be of interest to record this growers 
manuring his cucumbers. The variety grown was a w ^ T 
shorter than onr greenhouse varieties. The plant. ^ 
in heat in April and planted out in the beginning o . • 
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land receives 100 loads of manure per acre 
pf town manure but containing a mixture of fi ^ mostly 

a. 2 doll™ a ton, ,l,i| ^ffalo 1.™ a? ■*“' 
jide. Artificial manure containing 7 per cent of • 

,„t. of pbosphate, and 5 per cent'of potash raided ’ 
grower also had an ingenious method for supplying lintna 
his cucumbers. Water was lifted by meTs nfo T 
loan old Ford car engine from fi wells into one mai^ Irofn wS 
issued on to a piece of sacking stretched over a collecting mb 
A negro workman provided with a watch, was stationed b^The 
hib to put 5 lb. of nitrate of soda on to the sacking at interwik 
of every S minutes, the pumps delivering 50 gallons of wate 
every mmute^ The water containing the nitrate of soda was 
conveyed to the cucumbers by means of overhead pipes on the 
" Skinner ” system. Such praelicc-s serve merely as examples 
to show the many methods to overcome difficnliies in manuring 
employed by the American. 

The climate naturally varies over so wide an area, and the 
effect 13 scon m the practices in operation in the different States 
In Florida the season of vegetable culture is from November to 
May. Tomatoes are grown extensively out of doors : one man 
IS said to cultivate 1,000 acres of this crop. Tkev finish bv the 
end of May wlien the land becomes readv for corn I'maizel Here 
also grape fruit and other citrous fruits form an important crop 
Mangoes are pist being developed, by breeding, into a popular 
i»mly of fruit. Great thought is being given to the methods 
of transporting the mangoes. The latest device consists of a 
jior divided into three compartments, the two end compartments 
•enig lined with the finest ty'pe of wood wool, in which tlie fruit 
IS packed. The centre compartment, provided with holes on 
toth sules of It. contains ice for cooling purposes. The Avocado, 
OT - legator Pear (although it is not a pear at all), is now bein<? 

^ fniif is eaU'n as a vegetable with oil 

M condiments. Pineapples are grown in large (iiiantities, 
oconu palms grow wild and ripen their fruit, and sweet 
PnlAoes and rice are cultivated. 

^^Ihe exheiiie variations in climate between summer and winter 
arc Norfolk, Virginia, where outdoor cucumbers 

that^iTp"^ •''hundance in summer, but the winter is so cold 

.iss niiist be provided to protect the parsley crops. 

frees these climatic conditions upon the growth of 

grows much more rapidh' there. 
’TS' uiigfop the Kinko Bilohn mako.° -a hiindsorac tree. 
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When one comes to the north — to Canada — apple trees ma 
hurst their bark and even their roots under the effect of severe 
frost, while vines ripen their fruit out of doors, peaches are grown 
extensively as half-standards, and maize set out in July ripens 
its seed before winter sets in. 

***»•« 

THE TWELFTH REPORT OF THE 
DEVELOPMENT COMMISSIONERS. 

The Report of the Development Commissioners for the year 
•ending 31st March, 1922, which has recently been issued bv 
H.M. Stationery Office,* contains an account of the greater pait 
of the agricultural research carried on iu the United Kingdom 
during the year. 0\ving principally to the general restriction in 
public e.xpenditure the total advances from the Development 
Fund were less than for several years past, amounting to 
J0368,45O, compared with T686.467 in the previous year. Of 
the former amount £2.30,031 went to agriculture and rural 
industries, including reclamation and drain.age of land, and tlie 
remainder to harbours and fisheries. 

The benefits conferred on agriculturists by the Fund will be 
realised from the estimate of the Commissioners that the total 
expenditure of the United Kingdom on agricultural research 
during the year is unlikely to have e.xceeded £200,000. of which 
£172.000 was provided by the Development Fund. This State 
-expenditure has, moreover, not merely taken the place of private 
expenditure, as the sum spent before the Development Fund 
was available was less than one-tenth of that of the present day. 

Rural Industries. — The subjects to which the Commissionerp 
Pave given special consideration during the year have been 
Rural Industries and .\niinal Diseases. It is pointed out in the 
report that rural industries flourish in France and Germany 
while they are derelict in this country. Yet England is not 
inferior to those countries in natural resources and industrial 
skill, while it provides a rich and wide market which Indeed nov 
absorbs large quantities of the products of foreign rural indus- 
tries. Moreover, rural industries are the solution of the diflifub 
problem of finding suitable employment for disabled ex-Seiiicv 
men, and it is noteworf.hy th-it in France and Germany thi^ 
problem hardly exists. 

The Commissioners therefore framed a scheme for setting up 
(a) the Riira' Industries Intelligence Bureau, which 

* To be nhta'ned through any bookaeller, or direct from H.M. Ptatioi 
-Otfice, Imperial House, Kingsway, liondon, ^.0.2, price Sa. hd. mt. 
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sljilled advice to those engaged in or contemplating the estab 
jishment of any rural industry, and (6) The Count,^ Industries 
Co-operative Society, Ltd., for supplying materials and marketing 
Iha products.* The former was assisted by a grant of £2 SOo" 
Ibe latter, being a trading association, is not aided financially 
'I'lie Commissioners also made a grant of £4,210 to the Oxford 
Institute of Agricultural Economies for a detailed examination 
of existing rural industries in England and Wales. A full and 
iateresting report by Mr. E. C. Kny on industries in rural 
districts is printed as Appendix II to the Eeport under notice. 

Animal Diseases.— As regards diseases of animals it is 
pointed out that in human medicine great advances have been 
made in recent years and there has been an organised attempt to 
secure the benefits of new knowledge atid nrethods; in veterinary 
medicine, on the other hand, the effort has been slight. Yet 
every farmer is aware of the annual losses which disease causes 
him. and the cost to the public has been forcibly demonstrated 
by fhs heavy bill of costs incurred in combating the outbreak of 
foot-and-raonfh disease in the past year. The Commissioners 
accordingly appointed an Advisory Committee in 1921 to inquire 
into the subject, and a programme is now being prepared to 
yive effect to the reconmiendations of the Committee. A sub- 
dantial sum out of the funds allneated to the Development Com- 
mission under the Corn Production Acts tBepeal) Act, 1921. 
has provisionally been reserved to give effect to the scheme. The 
chapter on the subject contained in this report should be widely 
read in order that both agriculturists and the gonerol public 
mar support the Commissioners in putting an end to a state of 
affairs which th " Report describes as a national disgrace. 

Agricultural Research and Education.— The following grants 
f'i the Ministry of Agriculture and Fisheries were recommended 
hy the Commissioners for the contiimauce of the agricultural 
research scheme iind for the development of agricultural 
fcdacation. 

Grants to institutious w aid of : — C 

(o) Scientific research and experiments .maintenance grants) <8,000 


(^) Extension of advisory work ... ... •• 21,000 

Special investigations 4,000 

Research sciiolarships and travelling research fellow't^hips 2,000 

Administration expenses ... ■■■ • 1,200 

X’106.20ft 

nvwunt vot payable from the Dev>h‘f'mfut Fioid ... 


_ £10S,060- 

* Sec this Jourrua, Vol. XXIX, pp. 348 and 549. 
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The ■ following grants to the Ministrj' were also 
.mended :-r 

Grant to meet the deficit on the working of the Cattle TestiDo 

Station during the year 1921-22 __ ° 

Agricultural machinery experiments: Year 1921-22 
University College, Reading : Grant towards cost of .>ti.ck 4 ] . 
the farm in connection with the Research Institute ju 

Diiiryiug 

Alterations and additions to the Ministry’s vegetable drying and 
fruit preserving factory at Chipping Campden (additional 

factory grants) 

Demonstration Lactose Factory* : Further capital expenditure 
and cost of maintenance up to 31st March, 19-23 
('ost of an inquiry into a Superannuation Scheme for certain 

agricultural institutions 

Maintenance of a Willow Experimental Station : Year 19-2*2-23 
Maintenance of Xational lubtilutc of Agricultural Botanv ; 

Year 19-21-22 

Ditto : Year 1922-23 

Demoiistratious in intensive milk production on arable 
Xet expenditure during the year 1921-22 

Ditto : Year 192*2-23 

experiments in the cultivation and rehandling of 
Capital expenditure and costs of experimental work 
the four rears from 1919-20 to 1922-23 ... 


land. 


tobacco : 
during 


1,094 

5,G50 


2,500 


1,250 

7,450 

250 

SOi) 

2,45u 

3,000 

i,m 

2,300 


... 2,0fi0 

Agricultural Machiaery Experiments.— The grant of £5,650 
was made to cover the salary and expenses of an engineer, ex- 
perimental work on drainage machinery, potato diggers, tractor 
harvesting machinery, hedge-cutting machinerv. turnip thimiiiig 
and harv(>sting machinery, and minor experiiiu ntal work. The 
results of this work are in course of publication in n series if 
reports. and articles summarising the results arc appearing 
in this JonniaJ.* 


Milk Production on Arable Land. — The large scheme of 
demonstration holdings originally proposed has had to 1)0 tut 
down on account of tlie financial situation, hut three holclings 
have been retained for tlie purpose of demonstrating the possi- 
bility of providing a large production of milk by arable cultiva- 
tion, and securing information by experiments which farmers 
cannot risk making, as to the best rotations and systems of 
farming for the purpose. 


Willow Experimental Station. — On the recommendatioii of 

an .I'it isory f'ninmittee appointed by the Ministry the Dfuel^- 


Ag 

pp. 


* Sec this Journal, Dec. 1922, p. 774. , . , 

f Hedge and Stump Clearing Devices : Misc. Piibn. Xo, 3 ) 
riculture and FisUencfl, 10, Whitehall Place, S.W.l, prire 

* This Jonrrinl. April. 1922, p. C; July, 1922, p. 309; -Tamiar,. . 

. 880 and 911. 
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^enfc Commissioners recommended a grant for investigations to 
l,e carried out. m connection with the Long Ashton Agricultural 
Horticultural Eesearch Station, Bristol, with the object of 
extending trie production of osiers, and providing advice for 
mllow growers and basket makers on questions of organisation 
marketing, and machinery, in order that foreign competition in 
fhe basket-making industry may be auceessfully fiiced. 

An account is also given in the report of a number of investi- 
gations into special agricultural problems which were financed 
by the Conninisaioners. Work in Scotland and Ireland is also 

dealt with. 


SUB-SOILING. 

PHRLIMINAPiY EEI'ORT OP A TRIAL OF SUB-SOILINO 
devices held at HIGH HILDON, TONBRIDGE 
IN OCTOBER, 1922. 

Introductory. — In many soils there exists below the top 
soil a solid stratum which may vary in thickness from -1 in', to 
10 in., formed either by chemical action or by tlie mechanical 
action of continuous cultivation, particularly ploughing, carried 
on yciir after year at the same depth. This hard “ pan ” has 
certain obviously bad effects. It does nol allow of the free 
passage of water and air and getierally impairs the fertility of 
ihe .soil. 

Tile practice of disturbing the hard pan. msually called sub- 
soiling, has been practised for at least a ceiiiiiry. but the records 
of expcvinients which have been published clearly show that sviffi- 
I'ient call.' was not exercised in determining e.xuctly what the 
[iroeess v.as which |)roduced favourable resiills, and why failure 
attended subsequent atteinpis to repe.ar these experinienls. It 
'ippeai'S. however, that some experimenters at least ploughed 
deep fi.e,, inserted the soill when they helieied themselves 
to be snb-soiling, and brought to the surface soil wliich required 
3 long (ime to weather before it became fertile. But (hese 
distinctions were not at the time appreciated ; and consequently 
sub-soiling w.as condemned when condemnation should probably 
have been found in deep ploughing unsuitable soil. From time 
to time, Iiowever, tlie practice has been revived and in some 
districts appiears to have been followed continnously for a long 
penod; but it i<j present impossible, in the absence of care- 
fully recorded experiments, to indic.ate tlie liinils witliin which 
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sub-soiling is beneficial. The factors are many and an estensive 
scheme is required to determine all the underling principles 
involved. It is not only a question of using a suitable machine 
in the right way, but also of determining what effect sub-soiling 
has upon the yield and quality of future crops. Some scientific 
experiments have already been carried out abroad but have not 
yielded much more than negative results, and the Ministry has 
decided therefore to institute investigations for the purpose of 
ascertaining the cost of sub-soiling and its results on various 
types of land. 

Method of collecting Data.— Typical soils have been chosen 
in different parts of the country so that as many conditions as 
possible which may influence the results may be included, and 
the investigations will extend over a period of at least five years. 
The data will be collected under two heads : — 

(1) The cost of performing the operation by various methods ■j-ill be 
determined : mechanical data relating to the efficiency of the variooE 
machines will also be obtained. 

(2) Data will be collected as to moisture couteut, soil temperatare, 
chemical and mechanical changes, and the resultant yield and quality of 
the crops. 

It will be at least a year before information will bo available 
under the second heading, and so far, the data available relate 
only to the cost of sub-soiling by each method employed and the 
mechanical effect of each implement in disrupting and disturbing 
the hard “ pan.” 

Test and Demonstration at High HUden, Tonbridge.— It 

is proposed here to present the results of a test of seven sub- 
soiling devices organised by the Ministry, acting in conjunction 
with the Kent Agricultural Kdneation Committee and the local 
Branch of the National Farmers’ I'nion. and held at High 
Hilden, Tonbridge, in October. 1922. bv the courtesy of Jb. 
F. 0. Streoten. The field upon which the tests were held waa 
stubble land with a gentle slope downwards from the south- 
western end, the soil being medium loam ranging from about 
7 in. deep at the top end to 10 in. at the bottom, over a clay 
sub-snil. Plots of equal area were marked out and allotted I" 
the various machines, and a control plot was provided for 
ploughing only. 

Tests were made for the purpose of asceitaining as far a? 
possible the economic and mechanical efficiency of the su- 
soiling devices. On the first day a capacity and consumption tes 
was made. Each device was run for a definite time and mea 
surements were taken of the area ploughed and sub wi e ^ 
the average dimensions of work done, and the consumption 
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fuel. Records were taken by a Wfl.iqnr, a . ~~ 

pulls registered by each device when ploughinff^T^^ 

toth ploughing and sub-soiling. The dilerelrw"" 

tTO results shows the increase of load due tn . k ^ ‘he 

observer was allotted to each machine and 

taken the final results have been compiled p records 

«-as taken to ensure accuracy The nlonffl.m^ precaution 

.t ., dep,;; of 

«l,i« ““““““ •' fofS' 

Observations on the Performance of each Device enj o 

( 1 ) Ransomes' Self-lift TtocIot Plough (R S L S T C Results. 

5kitn coulter and sub-soil tine. Manufactured bv t! 

Meries, Lid., Ipawjch. Price £.S4 Is. 6d Trartnr “Saeomes, Rims h 

Price £.300. ' = l^''>9sh IVallis, 2,5 H.P. 

Wifltli of furrow in inches 
Depth of ploughing in inches 
E.\tra depth aub-soiled in inches 
Drawbar load in lb. when ploughing 
Dra7vbar load in lb. when ploughiuS and subisoiliu',: 

Acreage ploughed and sub-soiled per day 
Cost of ploughing and sub-soiling per acre oi- 

Tie sub-soiling tine on this single-breasted ,, 1 ' u ■ ^ 

rear and works in the newly made furrow bottom^ attached at tlio 
breast. Facilities are provided for r-,nid[rd '■"•’oediately hehiruj the 

not very .steady when sub.soiling, but was ve^rv remla was 

The Wb^k done by this plough was very good, "be burrow! bemfve?'”roo;:?ar 

Centra. Tractor: Weeks-Duugey. ^pTe^O ' 
width of furrow jn inches 

Deptli of ploughing in mohes . ! 

bxtra depth of sub-soiling in incl.es ■" 

Drawbar oad iu lb. when ploughing I" ■" 

P'««gl>ing and sub-soiliug 

.'o-t 'f f “U'J sub-soiled per day 

The 1 ° Bub-soiling per acri ... 

«<« arc] than ZL a o' ^ 

™”glit, and did excellZ worZ registered a lower average 

kugl. £31 Tos'’"tiZZ.*’*''*, Deep Digger --I’r.ce of 

Horiislw Ltd Or ‘j®® -^33 5s. Alanufactured by Aressrs. Rnstou 

. lota., Grantham. Tractor : British M'allis. 

"wfl h of furrow in inches , , 

Drpth of ploughing in inches ... L 

in inches ... I' "■ 

I^rawbt it 925 

Arreaee nIn,Z“i 7'^®“ ploughing and sub-soiling 1,125 

Cost of pLurv'’*^ ““j sub-soiled per day 2-75 

P ghmg and sub-soiling per acre 12s. 5|d, 


10-5 
7'2o 
5 
825 
1,133 
1-73 
17s. GJd. 
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The sub-Boiling tine on this plough follows immediately behind the h 
and so sub-sof.ls under the newly made furrow bottom. A very re 
draught was registered. In the capacity test, a considerably larger area 
ploughed than by any other machine, but it must be obeerved that good 
was to some extent sacrificed for speed. This plough turned the li 
furrow of any machine under test. 

(4) Jiiwfon and Hornsby's ti-Furrow Self4ift General Purpose Plonrj 
Price .-feSS 10a. Tractor : British Wallis. 


Width of furrow in inches 

Depth of ploughing in inches ^. 2 '^ 

Extra depth of sub-soiling in inches 

Drawbar load in lb. when ploughing 

Drawbar load in lb. when ploughing and eub-soiling 1 15 ,) 

Acreage ploughed and 8 ub*soj|led per day 207 

Cost of ploughing and sub-soiling per acre 103 qij 


Tiio sub-i:oiling tine on this plough is filled in place of the front breast 
and so runs under the furrow bottom made previously. With the exceptioc 
of the Ruston and Hornsby deep digger, this plough covered a greater area 
than any other plougli, though here again the work done was not quite d{ 
the aaiut! quality as that done by other ploughs at less speed. The draugR 
of this plough was noticeably light, but the extra load due to sab-soilmg 
increased the total draught considerably owing to the sub-soiling tine being 
set at a greater depth than any other. 

(5) Celliers Sub-soil Attachmeyit . — Manufactured by Celliers Metors Ltd, 
Brighton Road, Coulsdon, Surrey. Price €12 12s. Scllar'.s plough. Twctoi ; 


Fordson. Price A120. 

Width of furrow in im-bes 10 

Depth of ploughing in inches 7-4 

Extra depth oi sub-soiling in fiu-hes ... ' 5 

Drawbar load in lb. when ploughing 1 003 

Drawbar load in lb. when sub-soiling 453 

Acreage ploughed and sub-soiled per day PGS 

of ploughing and -sub-soiling per acre IGs, 8 ( 1 . 


In this case the sub-soiling attachment docs not fonn part uf the pbugb, 
but is attaclied lo the rear of the tractor, the sub-soiling lino being iiume* 
diatcly behind the right hand drivir.g wheel. A screw and handle is provided 
to regulate the depth of working, and it is neccKS.iry to raise the sub-soiling 
tine when travelling round licadlanrls. This unit performed very good work, 
but it Would be an advantage to have marked on the adjusting screws tie 
tine depth iu relation to the plough depth. Some ready means of raising 
the tine when travelling on tlie Itcadlande should also bo devised. 

( 6 ) Darby Sub-soilinff Conversidn Set . — Manufactured by fi. C. Darby, 
Wickford, Essc.x. Attached to an International tractor plough. Prira pi 
attachnicnt i;7 i.5s. Tractor : International Junior. Price €2-50. 


Width of furruw in inches 

Depth of ploughing in inches 

Extra depth of sub-soiling in inches 

Drawbar load in Ib. wlieii ploughing 

Drawbar load in lb. when idoughing and sub-soiling 

Acreage ploughed and suh-soilcd per day 

Cost of ploughing and sub-soiiing per acre 

'£*hi 5 Darby conversion set can be attached to any plough, Imt 
it was used v\itli an International tractor jdough, the front 


10 .- 
7-4 
5-1 
799 
1.200 
1-38 
2.9s. 6 L 

(luring 
nreast being 


forrioved for this jmrpf^se. 
















Stjb-soiung. 


915 


19‘2B-] 


^ 7 , Hamomes' XL. Horse Plough, fitted with Sub-soil Attachment - 
jfauufaetured by Meserg. Eansomea, Sima & Jefferies, Ltd. Price £14 14s. 

Width of furrow in inchca 

Depth of ploughing in inches 

Extra depth of sub-soiiing in inches 

Drawbar load in lb. when plongliing 

Drawbar load in lb. when ploughing and sub-soiliug 

Acreage ploughed and sub-Boiled per day 

Cost of ploughing and sub-soiling per acre 

Three horaea were used to pull this sub-soiling plough. The tests were 
carried “Ut in the early part of the day when the horses were fresh and the 
nlira^lmten urged them to do their utmost, and the acreage shown per day is 
considered to be in excess of the area that a team would do during an average 
OTkinc day. The quality of the work done was very high. 

The control plot was ploughed by the Kueton and Hornsby 2-tinrow plough 
at 4 depth of 7 inches. 

Conclusion. — The figures in Tabic II relating to the quality 
and quantity of disruption are useful in showing weaknesses 
in the design of some of the machines. A low disruption of 
the soil, and a heavy drawbar load indicates that there is some 
radical modification needed in the design of the tine. For 
ideal tine action, quality and quantity of the disturbance of 
the sub-soil should be good and the drawbar load reasonably 
low, 

Whether the sub-soil should be brought to the surface is a 
matter easily determined when working in clay, where the 
action is known to be harmful , but in sfrme soil.s it would be a 
matter of conjecture and could only be determined by experi- 
ment. It may therefore be necessary to employ differently 
shaped tines for different soils. At Tonbridge the sub-soiling 
devices were required to disturb the pan without actually in- 
verting it and each machine satisfied this condition. With the 
exception of the Darby, which is in the form of a straight 
I'reast, every sub-soil attachment resembled a cultivator tine 
in shape. 

-If ter the land had been ploughed and sub-soiled, portions 
of the soil -W'ere cut away in each plot in order to ascertain 
the effect. It was discovered that the sub-soiling tine does 
not disturb a width equal to the width of the furrow slice, 
fhe sub soil, when, regarded in section, presented a scries of 
®all ridges, the dimensions of which varied for each machine, 
fa places the Darby sub-soiling tine cuts an almost cimilar 
(Irain^ resembling that made by a mole plough. It was decided 
^ observe the effect of deep suh-soiliug. and for this purpose 
p'insonu's’ deep digger plough w'as used, ploughing 8 in. deep 

n 2 


9-5 

6-9 

0 

190 
^22 
1-93 
2os. 3cl. 
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and Bub-Boiling a further 10 in. It was discovered that when 
working at this depth, the tine formed a drain resembling that 
made by the Darby, though the width of the tine standard 
caused a greater gap for the whole depth of the sub-soil. 'I'jig 
sub-soil all round was well disturbed. 

The tests at Tonbridge proved conclusively that the sub- 
soiling devices actually broke up the hard pan and disturbed 
the sub-soil without bringing any to the surface. Whether the 
correct type of sub-soiling tine has been evolved it is too early 
yet to say. The strakes on tractor wheels running in the 
furrow, assisted materially in breaking the hard pan and so 
decreased the load necessary to pull the sub-soiling tine. 

Explanatory Notes to Tables. 

Table I.— Results for a working day of eight hours.— Approximately one 
hour was allotted to each machine for its capacity test, but as only a fraction 
of an aero was ploughed and sub-soiled during the test the working time has 
been expanded so as to represent eight hours, and the results calculatel 
accordingly for convenient comparison. 

Average dimensions of work done. — The dimensions of work done werp 
ascertained at intervals of 10 yards for all machines. 

Average Speeds. — The dynamometer test was distinct from the capacitv 
test, and the pulls recorded are those obtained during the dynamoroeter teds 
only. .As a great divergence of speed occurred, the drawbar |mlls are not 
strictly comparative, and it is probable that if records bad been taken ot the 
R,an.somea’ Deep Digger and the Ruston and Hornsby Deep Digger for instance 
when ploughing and sub-soiling, at the same speed, the results might have 
been appreciably different. 

Average drawbar loads registered. — The drawbar loads were registered by 
moans of a Watson dynamometer for tractor-drawn plouglis, and by a Salter 
dynamometer for the horse plough. The speed at wliich these results were 
obtained must be kept in view when studying the figures. The felliers snh- 
soiling attachment was fitted to the tractor and not to the plougii. A Britias 
Wallis tractor was therefore used to pull the Rordson loth with and without 
the sub-soiling attachment in operation. The differeiice of pull recorded in 
this manner represents the pull (Ine to snb-soiiing alone, under the coiidittcn-' 
of the test. 

Estimated costs. — The actual fuel consumed by the tractors duritig tne 
capacity tests was measured and the cost calculated, and to this main c(.'t 
lias been added the cost of labour and capital charges. Several types ot traclo's 
were used to draw the plonglis, and varied in price from .£120 for fiie Ford-on 
to £350 for the Weeks-Diingey. The capital charges for tlie latter tractor ate 
tlierefore almost treble the former. This naturally increased tlie voiking 
of the ploughs drawn by the more expensive tractors, tooiigh the capia 
charges in themselves were not very large. A further point mast he umera 
namely, that different types of tractors consume different quantities o J 
similar work. The costs given apply only to each machine working nn 
conditions stated and drawn by the tractor named, and to this ex en 
caimot be regarded as strictly comparative. j-sraalioii 

Table II.— Inereaaed loads duo to sub-soiling and percMUge i 
of sob'BOils. — The first four columns do not require any exp a 
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Aterage Loads per sqtiare inch crass section of Famm^nr^ 

Pi„, 5, it will be aeen that the eertioeal of aeb-aol d.,*rbed varied to 
,,, 1 , dev™. The average oada per cprare ieeh aectioe have bee,, oalcl, ted 
;„01 the dimensions et work done and the pull absorbed at a defioite se ed 

Disruptwi of Sub-suil.-The volume of sub-soil disturbed by a snl, »oiIiue 
t,oe depends upon the nature of aub-soil, the tomaiinn , t sub soil t nc and its 
speed of travel. 

The degree of disintegration of sub-soil did net vary greatly tor ead, lieviee 
the net result being that after ploughing and aub-sriling, the’lurmw slice was 
inverted and had the normal air spare uiidcrnoatli, but beneath the usual 
jjnow bottom was a volume of loose sob-soil ramtaining air and permitting the 
voots of plants to enter. 

To obtain information about the actual effect of sub-soiliog, a cubic foot of 
earth was weighed before and after being ploughed and sub-soiUd. The differ- 
ence between these two weights under given conditions is a measure of the 
uicintegratinn that takes place. 


COUNCIL OF AGRICULTURE FOR 
ENGLAND. 

The NinHi Meeting of fhe Cotiiifil of Asrii-iilfnve for Eng- 
land was held on 7th December, 1922, at the Middlese.x Guild- 
hall, Westminster. The Chair was taken by Sir Douglas 
Newton, K.B.E., M.P. 

Appointments to tjie Agricultural Advisory Committee for 
England and Wales. — At separ.ato mcotinga of Minister’s 
Members, and County and Borough Agricultural Committees’ 
Members held previously to the full Council Meeting, the 
following Members of tlie Agricultural .\ilvisory Committee, 
retiriug under Regulation 8, of the Agricultural Councils and 
■klvisoiy Committee Regulations, 1920, were reappointed for 
a fartber period of four years : — 

Members. — Clintfii, representing owners of agnvnltnral 
laiKi;. Mr. George Edwarrls, representing agrioultiiral workers; T^adv Mabel 
Smith, representing wonien. 

County and Beroufjh AgriniUnrul CoHnuitMe’-s Me»>ben.—'X\\e Right Hon. 
horfl Ailwyu of Honingbam, Mr. E. W. Langfcrd, and Mr. G, G. R::l 

statement by the Ministei.— The Minister of Agriculture 
oade a statement dealing with certain matters of importance 
arising at the present time. He informed the Council of the 
position in regard to the Iiuportatiou of Animals Bill now 
I'efore Parliament, embodying the agreement which had been 
vome 1(1 lict\v(>(ijj the Home Governnu'ut. in the thuc ct his 
predecessor, and the Dominion of Canada. The conditions 
placed on the importation of animals under the Bill were the 
'h'niranm safeguards necessary to jirotect the live stock of 
country. The Bill was being taken in a very short time 
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at the urgent request of the Canadian Government, who 
wished to see the matter settled at the earliest possible 
moment. 

The Minister also informed the Council that he proposed to 
set up a Departmental Committee to deal with the question 
of the disparity between wholesale and retail prices of agri- 
cultural commodities. The full terms of reference to this 
Committee were to inquire into the methods and costs oi 
selling and distributing agricultural, horticultural, and dairy 
produce in Great Britain, and to consider whether, and if so 
by what means, the disparity between the price received hv 
the producer and that paid by the consumer can be diminished. 
Complaints on this subject had been very manifest to anyone 
engaged in the recent General Election. He was hopeful that 
he would be able to announce the names of the Members of 
the Committee in the course of a few days. 

The question of the extension of credit facilities to those 
engaged in agriculture was one which was already being care- 
fully examined by a Cabinet Committee under Sir Theodore 
Chambers. A Eeport would probably be issued by it before 
Christmas, and he trusted that some practical Scheme which 
would give real assistance to the farmers in need might lie 
evolved. 

With regard to the incidence of rates in agricultural dis- 
tricts, the JiTiniater stated that the subject bad already been 
before the new Government, and that he was authorised to 
say that every effort was being made to find a satisfactory and 
early solution of the problem, and that it was hoped to make 
proposals when Parliament met again in the New Year. 

On the question of the drainage of agricultural land, this 
was being dealt with in connection with unemployment relief, 
and was one of the most useful directions in which the work 
of unemployed persons could be utilised. A considerable 
amount of money had been expended last winter on relief 
drainage works. This year the Government had decided to 
allocate some T450,000 for the purpose, and the work under 
this scheme was to he completed by the Slst May next. 
Already over 200 schemes had been sanctioned and a large 
number of them were already in operation. 

At the last Meeting of the Council the extensive outbreak 
of Poot-and-Mouth Disease which commenced last Janiiaiy 
was still raging. The Minister was happy to say that by lli® 
30th June the outbreak had been brought to its last reported 
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case, and the country was declared free from disease following 
upon that outbreak about a month ago. Further cases had, 
however, occurred recently in other parts of England, though 
the new outbreak was not serious. He hoped that with the 
measures now being taken to control the spread of the disease, 
the Ministry would soon be able to declare the country once 
more free of it. The Departmental Committee, under the 
Chairmanship of Capt. Pretyman, M.P., which was inquiring 
into the origin and circumstances of the recent large outbreak 
of Foot-and-Mouth Disease, and into the policy and procedure 
that were followed in dealing with outbreaks at the present 
time, were holding their final meeting that day and he hoped 
that Eeport would be presented very shortly. 

The grant in aid of agricultural development made under the 
Corn Production Acts (Eepeal) Act, 1921 (the share of which 
for England and Wales amounted to .£850,000), was being 
allocated in accordance with the agreement which had been 
reached that the sum should be expended during the period of 
five years ending 31st March, 1927, and should be additional 
to the sums which were formerly being spent by the Govern- 
ment on agricultural education and research. Some of the 
new schemes started out of the money would involve a con- 
tinuing charge for maintenance after 1927, though it would be 
the duty of the Ministry to reduce such continuing charges to 
an absolute minimum. 

In reply to questions, the Minister stated that the advisa- 
bility of a test against abortion in the case of cattle imported 
for breeding purposes would be considered by the Ministry in 
framing any Order permitting .such cattle to be imported. 
Eepresentation for labour would be proHded on the proposed 
Committee on Prices, and the Minister would consider whether 
It was possible to extend the terms of reference of the Com- 
mittee to cover the question of the importation of flour. It was 
also stated that a Bill would be introduced before long to assist 
in the reduction of Sheep Scab on the lines indicated in the 
Eeport now being laid before the Council of the Proceedings 
of the Agricultural Advisory Committee. 

Eord Selborne moved and Mr. A. W. Ashby seconded a 
motion that a hearty vote of thanks be accorded to the Minister 
of Agriculture for his statement. In the course of his speech 
Wd Selborne said that the Mini.ster had entered on his great 
tost at a- moment of consummate tragedy in the history of 
the English countryside — far more, in his judgment, than that 
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of 40 years ago. He referred to the impoverished eoBdition of 
landowners, and the outstanding facts of recent agricultural 
history. He thought the present position was due in some 
measure to the selfishness and ignorance of the urban popula. 
tion. Mr. A. W. Ashbv, in seconding the vote of thanks 
said that he regretted this statement by Lord Selborne, and 
gave his reasons. 

Grading and Packing Apples.— Mr. E. E. Bobbins, in tlm 
absence of Mr. H. German, moved the following resolution; 

That the Ministry of Agriculture be requested to arrange, with the 
assistance of the Development Commissioners, for the establishment of a 
‘ Pa-cking Station,’ working on co-operative principles, for the grading and 
packing of apples, to commence work next season. The Station should be 
fully equipped with the latest proved machinery and fittings for the purpose. ' 

In doing so, he stated that, had he not been asked to move 
the resolution, he would have suggested that it was wiser 
to defer consideration of it until the subject had been fully 
considered by the organisations. Mr. E. C. Grey seconded 
Ihe motion, provided that it carried with it the suggestion that 
the question should be deterred. The Et. Hon. P. B. Acland 
put the definite proposition to the Meeting that the motion 
should be postponed, his reason being that it was part of a 
much larger question which could usefully come before the 
Council later on when the time was ripe for the Government 
to assi.st, not in the direct financing of such scheme.s, but in 
the financing of the organisation and development of eo-opera- 
tive societies for the sale of produce. Mr. H. Padwick 
seconded this proposal, and the question was postponed, by 
leave of the Council. 

Prices of Wheal, Flour and Bread. — Lord Blcdisloe inti- 
mated that in view of the statement by the Minister he 
proposed, with the leave of the Council, to withdraw his 
proposed motion : — 

“ That the Council be informed whether any, and if any, what steps are 
being taken by His Majesty's Government to ensure that there be some direct 
relation between current prices of wheat, flour, milling offals and bread.” 

Land Settlement. — In the absence of Mr. Denton Wood- 
head, Mr. Dallas moved : — 

“That this Council recommends the Minister of Agriculture at once ti' 
institute careful enquiries into the progress which is lieing made by ex-Scrvire 
men who have been installed on the land under the Land Settlerei''nt Act. 
1916 ." 

Mr. George Nicholls seconded the motion, stating that unless 
something were done very quickly to reduce the rents of many 
of the ex-Service men and to assist them with credit facilities. 
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their position would be one of.veiy great difficujty. He added 
that the question was one which should be thoroughly thrashed 
out by the Council, and he would like to see inquiry made 
and the Council furnished with particulars of the results. The 
motion was put to the meeting and carried. 

Local Taxation and Kates on Agricultural Land.—Mr. James 
Hamilton proposed, in view of the statement made by tlie 
Minister, to withdraw the motion standing iu his name 
" That this Council respectfully urges the Govcrnmenl (hat, at the eailie t 
possible date, the whole incidence of local taxation as aifocting iigricultursl 
land be revised ; that rates on agricultural land be only levied in proportion to 
the benefit which it derives from the services provided thereby; and that s 
larger contribution be made from Kational Funds towards local rates in 
respect of National Services and especially with regard to main roads," 

His proposal was seconded, and, by leave of the Council, the 
motion was withdrawn. 

Grant to Heavy Horse Societies.— Mr. Colin Campbell 
moved : — 

" Tliat this Council regrets tire action of the lliuistry of Agriciiltiire and 
risherics ill withdrawing th« grant io Heavy Horse Societies. Xurtber, in 
rlew of the fact that the small amount of money expended conferred great 
henedt on the production of heavy horses, it strongly urges the Ministry to 
restore the grant for the 1923 season.” 

Mr. Campbell added that it was only about ^£3,000 that was 
required. Mr. Griffin seconded the resolution, and hoped that 
the Ministry would not only renew the grant but give a larger 
sum. The position was discussed at length by the Council 
and in the course of it, Sir Daniel Hall stated that the Ministry 
had been compelled to withdraw the grant on the grounds of 
economy. It was a recommendation of the Committee on 
National Expenditure that the lave Stock Improvement 
Schemes should be cut down to the extent of two-thirds. It 
was the fact that the other Improvement of Live Stock 
Schemes, such as MiUc Recording and the Use of Better Bulls 
Were considered relatively of greater importance than the 
Heavy Horse Societies’ Scheme. A considerable number of 
these Societies had been established and had proved very suc- 
ees.sful in their working. The Societies were, generally speak- 
ing, now standing on their own legs and doing very good work. 
After all, the Scheme was primarily an educational one and 
did not have the object of providing better sires permanently. 
The circumstances had also been largely altered by the passing 
of the Horse Breeding Act of 1918, removing unsound stallions. 
The motion was, later, put to the Meeting' and carried. 
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Credit Facilities. — Mrs. Hugh Middleton moved the follow- 
ing resolution : — 

“ That this Coimcil rcapectfuliy requests His Majesty’s Government to 
provide means by which farmers who have bought their farms and are shoi-t 
of capital can borrow money at a low rate of interest, to enable them, when 
necessary, to improve their buildings and drain their land.” 

The mover coneidered that the passing of such a resolution 
by the Council ought to strengthen the hands of the Govern- 
ment. Immediate action was necessary if hard cases were to 
be dealt with before they became disasters. State funds should 
replace mortgages at the lowest possible commercial rate of 
interest. Mr. G. G. Eea seconded the motion. Mr. Clement 
Smith proposed that the words “drain their” should be 
omitted from the last line of the resolution. This motion was 
seconded, but on the suggestion of Lt.-Col. Courthope, M.P., 
the mover and seconder of the original resolution and of the 
amendment, agreed to a resolution running as follows: — 

” That this Council respectfully requests His Majesty's Government lo 
provide means by which farm^s can borrow money at a low re-te of interest.” 

This amended motion was put to the Meeting and carried. 

Report ol the Agricultural Advisory Committee. — Mr. G. G. 

Eea moved that the Half-Yearly Report (No. 4) to the Coun- 
cils of Agriculture for England and Wales of the Proceedings 
of the Agricultural Advisory Committee be received by the 
Council. Lord Bledisloe drew attention to paragraph 6 of the 
Report, in which the statement was made that the Agricultural 
Advisory Committee did not consider that the provision re- 
quiring the Ministry to give consent in each case before Local 
Authorities took legal proceedings under the Fertilisers and 
Feeding Stuffs Act, 1906, should be abolished. He said that 
he did not agree with that recommendation and thought the 
requirement should be abolished. He hoped the Council would 
support his view. 

The Council decided that the Half-Yearly Report should be 
received, subject to the attention of the Agricultural Advisory 
Committee being drawn to the matter referred to by Lord 
Bledisloe with a view to further consideration being given 
to it. 
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agricultural advisory, com- 
mittee FOR ENGLAND AND 
WALES. 

The following is the half-yearly report (No. 4) to the Coun- 
cils of Agriculture for England and Wales, on the proceedings 
of the Agricultural Advisory Committee : — 

The Agricultural Advisory Committee has had five meetings 
since the 18th May last, when the last half-}'eaiiy report was 
presented.* The subjects to which the Committee gave the 
attention which is outlined in this report were as follows ; — 

(1) The Milk and Dairies Bill.— The proposed provisions of this Bill, 
which had been promoted by the Ministry of Health, were siil.niitted at an 
gjrlv stage for consideration by the Cominittee. The Conniiittee concurred 
generally in the objects of the Bill, hut considered that tlie proposals for 
dealing with tuberculosis of the udder were unsatisfactory and would he better 
omitted unless they could be made fully practicable and compensation provideii 
as under the Tuberculosis Order in respect of cows eliminated from dairy lierds 
on account of tuberculosis of the udder. They did not approve, also, of u 
proposed clause in regard to branding of auimals so affected. The Minister 
undei'took to bring their advice before the Minister of Health, 

(2) The Grant of ^0850,000 for Agrricultural Education and 

Research. It was pointed out that in accordance with tlie understanding 

which had been agreed upon with the Committee, the further allocation of 
money for Farm Institutes was to be suspended pending a decision as to the 
proposed Grant for Research into Animal Diseases. Tlie Ministry was being 
pressed to sanction progress with certain Farm Institute Schenios, and it was 
suggested that the Committee should now agree to vary tire understanding so 
as to allow the Ministry to proceed with such Schemes where it urns necessary 
to do so in order to relieve locjil trouble and irritation. This was .agreed to on 
the further understanding that the spirit of the undertaking would continue 
to be observed. Witli regard to the Grant for Animal Disease lleseareli, tlie 
Minister’s suggestion tliat the Research Institute should be proceeded with at 
Cambridge University waa approved. 

(d) Wart Disease Policy.— As reported in Half-Yearly Hcpoit No, 3, 
the Potato Advisory Cominittee had recommended that the ■' 1921 Policy, as 
opposed to a revised Policy which had been sugge.sted by the Ministry with a 
view to financial economy, should be pnt into operation. Tlie position was 
(lisonssed by the Committee, and it was agreed that the htimstry shouh 
endeavour to carry out the “ 1921 Policy ” with the smaller staff then available, 
the National Farmers’ Union and other agricultural bodies being asked to do 
their utmost to assist tlie Ministry in the mutter. 

(1) Sheep Scab PoUcy.— The Committee considered the pvopositioii 
M'hieh was made by the Ministry that an Order shouin be issuec reqi 

iiij interval of say 2 years tliat any owner having? sheep, or se lug s leep, 
idlerfed with Scab should be liable to a ^ 

* See this Jouimal^ June, 1022, p. 25<. 
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show that he habitually took proper measures to cure, and to prevent the 
occurrence, or reourrence, of the disease. The Committee agreed with the 
proposals and considered that it was of importance that agricultural Unions 
and Societies should be asked to bring the proposed change to the notice i,f 
farmers, and that the Ministry’s pamphlets dealing with the best means of 
eradicating Sheep Scab should be widely circulated. It was agreed that tlie 
<Iate upon which the Order might become opeiative should be 1st May, 19->4 
und that the penalties might properly be a miniimim of £5, with a niaxiiiiuii) 
of £100. The Committee also considered that a Single-dipping Order for the 
whole country might be issued so as to encourage the universal dipping of 
sheep, in addition to the re(|uirement of double-dipping (within a spetificii 
short period) in those cases where Sheep Scab was found to exist. 

(5) Seeds Regulations. — Certain detailed amendments of the Seeds 
Regulations, 1921, were considered and approved. It was agreed tiiat cereal 
seeds should for the present and |>ending further experience of the provisions 
continue to bo scheduled under the Regulations. 

(6) Proposed Amendments of the Fertilisers and Feeding 
Stuffs Act, 1906.— The Committee agreed to proposals which were 
submitted to them to the effect that the Ministry should have power, as in the 
case of the Seeds Act, to make Regulations of control rather than to have lianl 
and fast provisions laid down in the Act itself. It did not consider tliat the 
provision requiring that the Ministry should give their consent before Locn! 
Authorities took legal proceedings under the Act should be abolished in any 
amendment of the Law, The doubtful value of some fertilisers which were 
sold as “ mixtures ” was coiiimented upon and the Committee considered that 
it was necessary to take steps to safeguard the fanner in this respect. 

(7) Store Cattle from Canada,— In view of the fact that Pai-liament 
had declared its opinion in favour of the importation of store cattle from 
Canada, the question of the precise nature of tlie precautions against the 
introiluction of disease, etc., which should be adopted was referred to the 
C<iinriiittee by tlie Minister at tlieir Meeting on 2nd August. Tins question 
was considered as well us the position in regard to breeding stock from Canada, 
It was agreed that the period of detention and supervision would re(pmc lobe 
a good deal longer in the latter ease than in tlie former if breeding stock were 
also proposed to be admitted. The wliole position was carefully gone into 
and various necessary safeguards in<licated. It was understood that n<> store 
animals could be adinitte<l until an Amending Act had passed through Parlia- 
ment. It was agreed that drafts of any proposed Regulations under the Act 
when passed, should be submitted to the Comuiittee for consideration before 
issue. 

At a later Meeting on 1st November, 1922, the terms of the agrcciuoiit 
which had been reached in Conference hetw'een rapresentatives of the Uoiue 
and the Canadian Governments as to the admission of Canadian cattle, weie 
communicated to the Committee. The Cominiltee agreed that all prccantiunib 
possible appeared to have been taken to prevent disastrous results accruiu.i,^ to 
the cattle of this country. The tenna of the agreement were afterwiuds 
published.* 

• See this Journal, December, WIZ, p. 770. 
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(8) The Agricultural Situation.-At tl,e Meeting on ofb October 
the Minister invited the observations of the Member., of the, Committee as to 
any suggested steps which the Government might take to alleviate the 
agiicultuial situation. HA had himself considered it closely. Tlie po.sition in 
regard to a Scheme of Agricultural Credit, the Reform of Agiieiiltinal Ratine 
tlie differences between the Wholesale’and Retail prices, importation of flour’ 
the possible production of cheap nitrogenou., fertiliser, railway rates on’ 
i\^^ricultui’al produce and other matters were discussed. 

(0) Irish Store Cattle Trade.-At the Meetin^^ on nth Oaoher, the 
Minister informed the Committee that he was prepared to is^iic an {)rdor 
i-ethicing the period of observation under licence after sale from 1.‘! to 0 days 
in the case of Irish store cattie coming mto Scotland, and allowing .sales to 
tal;e place at all markets iu Scotland instead of only at the limited miml>ei- 
which had been indicated. The Committee eoneuned in the issue of the Onlcr 

(10) The Outbreak of Foot-and-Mouth Disease.-Tljc Com- 
mittee was informed of the circumstances of the outbreak which cmnmcnced 
at Ilarmondsworlh in Middlesex on tlie 20tb October. This outbreak luui 
occurred at the time of the Dairy Show and had entailed special procautiunary 
restrictions in regard to animals at tlie SI)o\r. Other outbreaks had taken 
place at Woodstock in Oxfordshire, Walton-on-Tiiamcs, WindleshaJu and 
Stidiies. Tiie Committee agreed that it was a fortunate oircuiiistaucc in the 
case of this outbreak that no market liad become infected and the disease was 
appiiiently being kept well in hand. 

(11) Reports on the Proceedings of the Various Advisory 
aud Departmental Committees set up by the Ministry.— Two 
fiarterly reports were receiveil by the Agricultural Ath'isory Coiimiitiee, out* 
lining the work (bine by the other Committees of tlie Ministry, Tlie re- 
toiiuiieiidatiou of the Warble Tly Committee that animals nft’ccted with 
Warbics 8iion[<i be treated witli a dressing of tobacco and lime was specially 
referred to. and it was stated on behalf of the Ministry that the dressing had 
(lethutely been found to give the highest percetituge of success in killing 
Warbles. On the Machinery Advisory Committee’s Report the qiiestion was 
ruised as to the requirement of the Ministry of Transport that breaks and bands 
oil the front wheels should be fixed on tractors used for cultivation when they 
travelled along a road. It was arranged that tho. ropreseiitatives of tlie Ministry 
'■'t .\gricidture should as-sist tlie National Farmers’ Union in their represent* 
atioDs to the Ministry of Transport in the mutter. 

♦ * * « •» 

THE “MOSAIC” DISEASE OF THE 
HOP. 

E. S. Salmon, 

•V.'/coloqisf , South-Eastern Aark-uUural College, ll'j/c, Kent. 
Introductory. — For several years past an ob.senre disease has 
I'eeti showing itself in hop-gardens in this country. The dis- 
eased plant resembles in some features, e.g., the shortened, 
Don-climbing stems (“ bines ”), a hop attacked by the so-called 
nettiehejid " or “ eel worm ” disease, known to hop-growers 
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for more than a quarter of a century — and it is probable that 
hop-growers generally have not yet distinguished between the 
two diseases. Mr. C. A. W. Duf&eld, in his investigations 
into the “ nettlehead ” disease, first clearly pointed out the 
difference between the two diseases. In neither disease, it 
may be noted here, was Mr. Duf&eld able to find evidence that 
an eelworm is the cause. 

The present article deals only with one of the diseases, 
which observations have shown to belong to the ‘ ‘ mosaic ’ ’ or 
“virus” group of plant diseases. The other disease, viz',, 
“ nettlehead,” which also probably belongs to the same group, 
is neither so deadly in its effect nor so contagious. 

Description of the Disease. — The disease is usually first 
noticed by the hop-grower when the plant has probably been 
infected for some time. In this condition (see Fig. 1-3*) the 
stems (“bines”) have shortened joints, are unable to climb 
the string or pole and have a limited growth of from 4 to 6 ft. 
from the ground; the leaves are more or less curled, with 
re<furred margins,! are more or less mottled green and yellow, 
and together with the upper part of the stem are noticeably 
brittle. All the affected bines with arrested growth remain 
barren. In this condition the “ hill ” of hops is doomed; the 
diseased shoots may either remain green through the season 
or they may die off during the summer; the roots when 
examined are found to be partly dead. 

Less frequently — perhaps in those cases where the infection 
is recent — the bine reaches to the top of the string or pole 
and produces a varying amount of “hops,” but the presence 
of the disease is shown, on careful examination, by the fact 
that some of the leaves are curled and mottled, particularly on 
the lateral branches, and that some of the hop-cones show 
curious and characteristic malformations. In the commercial 
hop-garden it is most probable, however, that those hills whose 
bines reach the top and produce “ hops ” are not recognised 
by the farmer as being diseased, with the result that the 
disease is spread by cuttings taken from such hills. 

In rare cases of the “mosaic” disease, the tips of the 
“bines” and also of the lateral branches, die back a certain 
distance. 

* The writer is indebted to Dr. Wormaid for the photograph repo'diu ed 
in Fig. 3. 

f In the nettlehead ” disease, as Prof. J. Percival pointeil nntinlBPr 
(Jour. S.E. Agric. College, Vol. I, 1895, p. 5), the leaves show an 
margin. 
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of ttl6 DiS6flS6 wd its Spissd. — The general appeal^ 
;iuee of the disease, and particularly the presence of “ mosaic " 
luioftled green and yellow) areas in the leaves, suggest that 
the disease belongs to the group known as 'mosaic" or 
■'virus ’ diseases, oi which the best known examples in this 
country are the “mosaic" disease of the potato and tomato, 
and the “leaf-curl” of the potato.* Prof, V. H. Blackman 
and his assistant, iliss Iracey, are at present engaged in 
ciurying out investigations to ascertain, if possible, the cause 
<jf ' ■ mosaic ’ ’ disease in the hop. 

'LTie object of this article is to draw the attention of the 
hop-grower to this apparently new disease, and to give evi- 
ilence. colleetcd in the hop-garden, which sliows that the ilixeaw 
i,< spread hij metcus of cuttitips taken from affeeted pjunts of a 
tune ii-han these ore still opporenthi heolifiif. The di.sea.se has 
liceii under observation for several years past both at ^\'yo and 
;it the East Mailing Research Station. Some of the mo.st 
aiiking cases showing how the disease can remain latent iiiul 
he carried in cuttings taken from apparently nortnal plants 
;iic-given below : — . 

Case I- — The liop-piant (Itcf. Xo. B'20) pl}inte<I at Wye sonic liiiio pre- 
vimsto ItHIS reiuaincd apparently healthy until I'.iltt, wlien it succinnia-d to 
hit ‘ luosaio ’’ disease. Before tliis date the stock had hecn increased at It'ye 
'■ the taking of ciitting.s which were planted in various pliices in the ccNpeii- 
itaiitiil Hop-garden (“nursery"). The history of thc.-'e cuttings is ns 

(Mttntis feom J^20. 


lief. y'o. ciiHin/f. 

ivheii. 

jilrminl. 

Hhmed 

" nl-xnii- " f/fVt'VfAY'. 

Dlii 

lOI'i 


V.l'} 

1911 

iDlo 

C20 

1911 

19-21 

r>B7 {from UiO) 

11*1 y 

1921 

Ji.U2 {from BID) 

IIUM 

1922 

AA4-t (from DIO) 

1919 

1922 

BB15 (from 020) 

' 1919 

1920 

BB18 (from C20) 

1919 

1922 

IjB 20 (from C’iit) 

, 1919 

r92" 


it will tie, seen from the aiiove. that notwilljslainling llw taking ■'! 
aoiigs f|-,iiii tippareiilly lieiilthy phmts the entire stock of IJ 'iu at ya dn-.] 
a ii’oiii the ■■ mosaic " disease. In the case of seven out of tlie nine cnttcigs 
'.’cati.jiK'd, the neighhouring hop plants growing oit cither side of tin.* cniiiug 
■an' free front the “ mosaic ' disease, so that it junst la- coiichntcd that ihs 

' 111 till! Uiiitcd Stativs •• mosaic " disea.se.s attack a large nninhcr ol ciilii- 
■ aC'l iitirl Avild plants, and Imve, been extensively studied, lir. \\ . n . 
‘J'lrkherger. of the United States Department of Agrictiltnre, has iiitoniied 
’■'1 writer that no ‘■mosaic disease of the hop in .\mcricais kn-ovn to tiini '-r 
■c O'lleagnes. 


E 
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cuttings were infected at the time they weie taken from the parent plant i 

view wliich is strengthened hy the similar evidence given by cnttiiKx 
B20 which were grown at East Mailing. 

These cuttings were taken in 1913 and 1914 from the apparently liealthv 
parent-plant of B20 and its cuttings at Wye and planted in tlie nui serv 
East Mailing Research Station ; they were then planted out the next seasf.n ^ 
one rooted “set” to the*' hill,”— in a row of 35 “ hills.” The progn-vlve 
appearance of the “ mosaic ” disease ia shown in the following Table ; 

Hills ajf'ected with 
mosaic'’' disease. 


IMU 



2 

1915 ... 

... 


. ... 1 

191i> ... 



11 

1917 ... 

... 


•6 

19IS ... 



0 

19Vii ... 


«•. 

18 

1920 


... 

0 

39 


The row was then grubbed up. 

A second row of 35 hills of B20, derived similarly from enttings tulo-ti 
from apparently healthy plants growing at Wye, was planted at East Mailing 
in 1017. Tlierfale of these plants whs as follows : — 

TfiHs affected u iih 
•• ino-^aic " (Hsea.^e. 

1918 0 

1919 27 

The row was then grubbe<l up. 

It seems clear, from the behaviour of the plants in other rows ot ik w 
varieties which were being tested alongside tlie rows of B‘20 at East ^l.dling. 
that the “ mosaic ” disease was carried in the cuttings of B2U from \Vu‘ lu 
East Mailing, and that they did not in this ease become infected from sniuv 
source present at the latter place. With regard to the second row of 
planted at East Mailing, tlie row of hops on one side was a variety (A(/. S'.k 
F. lS) which has never shown a hill affected with “mosaic” disease' ; an-l 
the row on the other side, consisting of another variety (Ref. No. 38) ;m'! 
horticultural variety “ Golden Hop,” lost only seven out of the 35 Ijilh. troiii 
the “ mosaic” disease. 

Case 2- — A seedling (Ref. No. OC32) was planted out at Wye iu lidi: 
it remained apparently healthy until 1920, the plant being recorded in th^- 
tield-book in 1919 as “ healthy ” ; in 1920 all the shoots produced were s'*vtri ly 
alTected witli the “ mosaic” disease. Another seedling (Ref. No. OC^.'l) 
planted in 1912 next to OC32 ; this plant showed malformed cones in iMt*. 
indicating, probably, the first appearance of the “ mosaic ” di.sease. and dif 
hill was therefore grubbed up. Cuttings \vere taken from both OC 32 and ' n 
during the years these two plants were apparently healthy and plautt d out 
both at Wye and East Mailing. The fateof thesecuttings is very 


luciutling M»nie re-plantefl hills. 
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At 


Wye their record has been as follows : 


■uftingsfj’cm OC32. 

Jtef. A'o. 

Planted. 

0X1 

1914 

0X2 

1914 

0X3 

1914 

0X4 

1914 

TIO 

1915 

OA57 (from 0X4) 

1919 

0B7 (from 0X2) 

1919 

0B15 (from 0X2) 

1019 


J49 191’) 

OBI (from 0X4) 1919 

0B3 (from 0X4) HH 9 

0B8 (fi-om 0X2) 1919 

< tiUtnqs from OCZS. ,,, ^ 

Jtif. Ko. 

oxi3 mil 

J29 I9I.j 

184 1918 

205 1918 

W56 (Ci'omJ29) 1921 

W:i9 (from J29) 1921 

J32 1915 

44 1018 

120 1918 

WOo (fiomJ32} 1921 


Atlcvieil 

1918 

1921- 

loiyf 

I92l' 

1922 

192U 

1921 

1922 

StUl ai>iH(/'ent! 'j 
health jj. 

1922 
1922 
1 922 
1922 

A,lTf't tt-d irith 
■■ ifitwiir '' dhf’age. 

1921 + 

1922 
1922 
1922 
1922 
1922 

Sfill oxijhurntUj hctilthti. 
1922 ' ' 

1922 
1922 
1922 


At Krtst Mailing, rows of UC 32 and 0038 , consisting' of. 85 hills cacli, w civ 
i'i uit'.'i during iyi 8 and 1 D 19 ; on either side of them were rriwsof oiJh;!' ii<.*w 


^-.rdliiji^s (lief. Xos. Y80, P43, J.40. 4.58). 
ai-<- as follows : — 

OCi-J. 

1919 

1920 

1921 


I’he rfcords <>(' Mu* rows (lC.32 iunl 

IfiUs 0 dieted irith 
"■nuisair'' dixr/jsir. 

1 


Tills row was then grubWil (t)i ... 9.n 

OC^S, 

1919 

1920 0 

1921 18 

1022 25S 

48 


I'uniigall this period not a single hill in the adjoining rows hee.Miie 
^-<.■‘-• 1 . -1 witli the disease. Jt can be safely concluded tluM-efoi c titat the very 

1 ins plant was recordeii in 1920 as " vigoious and very truOlul. ’ 

t ,, .. 1918 „ -very vigorous and fruitful ' 

r 8i.tme of the “hops ” w’ere misshapen in 1920. 

^ hH-ludJng some re-planfed hills. 

B A 
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severe outbreak of the '‘mosiuc” disease in the rows of UC32 arnl 
resulting in tlie»practical exteiinination of these rows, was due to the fait 
that the disease was carried in a dormant condition in the cuttings. 


Case 3.— In 1911 a seedling (Ref. No.L5) was planted out at Wye. Thi.i 
plant remained vigorous and fruitful nntil 1917, when it succuinlied to “mos hr " 
disease. Cuttings were taken from it while it was still apparently healtl.v 
and planted out in widely separated places in the Experimental Hop-ganlrn 
(Nursery^ at Wye. The fate of these cuttings was as follows : — 


Re/. hVu. nf cutting. 
S69 
3S0 
CClfi 
CC17 
OAI8 
OBoO 
OBo9 


Bate when planted. 

1911 

1912 
191.0 
lUl.'i 
1916 
1916 
1916 


.Effected with 
imuaic ” disease. 
1915 
191+ 

1921 
19-21 
1917 

1922 
1920 


None of the plants growing on either side of these cuttings of Lo >vti'e 
affected with the “mosaic” disease. Here again it appears clear that tIjl- 
spread of the disease was effected by cuttings taken from an apparcnil\- 
healthy plant. It is interesting to note that two of the cuttings succiuiilii.-il 
to the disease 2 and 3 years respectively before the parent-plant shownl 
the disease, 

Numerous other cases have been met with, all giving evidence that tin- 
‘‘ mosaic ” disease is carried in cuttings. 

Experiments in Treating Diseased Hills. — Before flisi-iissinu 
the best methods of control, some experiments in treatiiic 
diseased hills may lie mentioned here. Diirino the sca.son of 
1922 the experiment was tried, at the East Mailing Research 
Station by Mr. J. .linos and the writer, of “ pulling ” early in 
the season (Jnnci the diseased shoots of “ hills” affected wiili 
“mosaic” disease, with the idea that shoots arising later 
might prove to be healthv. The details of these cxperiiiient? 
will be given elsewhere, but it may be mentioned here ihat 
no success from the practical standpoint, resulted from thi> 
treatment. Of 216 affected hills, where the bines ivcic 
“pulled,” 160 (i.e., 74 per cent.) produeed no fresh shoots, 
resulting, of course, in the death of the hill. Eiffcy-sis hills 
produced fresh shoots, and in 40 cases these shoots were clearly 
affected with the “mosaic” disease. In only 5 cases, i.o.. 
in a little over 2 per cent, of the total number of lulb 
“ pulled,” were the new shoots that were produced appiuon'ly 
healthy. The writer carried out the same treatment of disea'cl 
hills at Wye: here, out of 173 treated hills. 122 (i.c., 71 l'>! 
cent.) produced no fresh shoots; 32 hills produced a, gain 'h'- 
eased shoots, and 7 plants, i.e., 4 per cent., produced dimi- 
which wore apparently healthy. 



The Mosaic Hisease of the Hoe (I8f? 

Control Measures.— The full eoiiivol of the ■ yio.sui- ■ dif- 
ej.e of the hop cannot he hoped for luuil the ex:ut cause of 
the disease and the nianner of infection are known. 
Prof. V. H. Blackman, B.R.S., and Miss Lticev have now 
couiinenced inve.stigatioiis along the lines which have inovcd 
;ii( ce.ssfnl in othev diseases of this type. 

Ill the meantime, however, congiderini; tfic havoc that 
■yiuosaic ” diseases are causing in many agricnkiiial crops 
iiiifl that severe outbreaks of the mosaic disease iit hops have 
already occurred in Kent and other hop-growing counties, it 
IS desirable that the liop-growcr should take stei>s at once to 
, hec k the spread of the disease, as far as possible, hy adopting 
dll' following control inea.snre.s. 

1. Where tlie “ mosaic ” disease is recoguisi'd. Ihc affccli'd 

Jiiil’' should be iinihhc() tip at once. Tiicrc is rca.son In 
Itelieve that the “green-fly" (Apliis), and ixi.ssihly other 
inserts, spread the disease from an infected jilant to healtUv 
ones. 

■1. When an affected hill is seen, the tidjo'tiiiiKi 
.-f'i'iiifd he eurelitHif scntthii^ed for the dotectinn of the first signs 
of the disciise, and e\ery hill showing symptoms of the disease 
diould be grubbed up at once. .V .systematic examinallon of 
till' hop garden sliotdd he made dining .lime and again just 
liefore hop-picking. 

S. The spread of the disease is undonhtcdly taking jilnrc 
through the use of cuttings taken from affected hills and from 
hills which appear healthy and yet carry the germs of the 
disease. Drastic measures are nece.ssary in order to slop this 
'I'fciul of the disease. Ifither no cuttings should he taken at 
all from a hop garden in whicli the ''mosaic’’ disease has 
oi'cnrred. or, if that is impracticable, then, either (1.) no 
'ntfii'gs should ho taken from that part of the ijardett where tlie 
'lisi'ase has occurred, or (3) no cuttings should l>e taken from 
fhe "hills” conligiioiis to the diseased “ hill " that has liceii 
a'i'iilil'.ed up. 

flic nearer the praclice can he followed of not taking any 
'■'I'fings from a garden where flip “ mosaic " disease has 
' ■■('iin'i'd. the greater will be the likelihood of checking tlm spread 
"I t'l's new disease. 

Summary. — 1. The “mosaic” di.seasc of the hop— which 

ni'piu'ently similar in many respects to the well-known 

mosaic” diseases of the jxitato, tomato, tobacco and other 
plants — i.s proving' extreinelv de.strnctive and very contagions. 
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The hop-plant once attacked never recovers and is usually 
killed in one or two seasons; an infected plant not grubbed up 
serves as a source of infection which quickly spreads the 
disease. 

2. Observations have shown that the disease can be carried 
in the cuttings of hop-plants. 

3. The systematic “ rogueing ” of hop gardens in early 
summer and again just before hop picking is recommendei.) to 
prevent the spread of the disease. 

BRITISH APPLES AT THE SECOND 
IMPERIAL FRUIT SHOW. 

H. V. Taylor, B.Sc.. A.R.C.S., 

Deputy Controller of Horticulture, Ministry of Agriculture 
and Fisheries. 

An article dealing with the general entries, British Empire 
Apple Section, and with pears and grapes was published in iliii 
Journal for December, p. 788. 

Dessert Apples.— To meet the wishes of the apple growers. 
Sectional Classes were provided for the Kent and Southern, the 
Eastern and Northern, and the West and Midland growers, and 
for each section a group of .Judges was selected to make the 
awards. The Section Cards showing the marks awarded to 
exhibits in the Seetionr, have already been made public, and each 
competitor lias had a chance of discovering his strong and weak 
points. The prize-winning exhibits in the Sectional Classes •xerv 
then rejudged for the premier awards in the classes open to 
growers in Creat Britain. A few comments on the best uwy he 
of some educational value. 

Cox’s Orange Pippin.— The first class was for 6 boxes of Co.x s 
Orange Pippin, and it would be difficult to imagine much hettei 
fruit than the winning exhibits in the three sections. All therf 
apples were about the same size — 200 to the box, packed 3—1 
0 — 0. All were highly coloured, well finished, and e\en:' 

packed. When judged for the Great Britain Section the Here- 
ford exhibit proved free from blemish and slightly more mu 
than the others, and gained the 1st prize by 2 points. 
University of Beading exhibit secured one mark less, and one 
mark more than the Cox’s from Cambridge, which were 
less solid. The size of apple selected in many of the o e 
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exhibitB was too small; in others so large th-at oaly 133 to the 
box could be packed. 

At the sale all three prize winners realised much higher prices 
than the winning Cox’s in the Empire Section. This was 
generally expected, for in this year’s competition the best ex- 
hibits were entered in the Sectional Classes. 

The Cox’s Orange Pippin packed in hall sieves were no less 
ypod, and both for condition of the fruit and the quality of the 
pack, the best exhibit came from that noted fruit growing county 
Devonshire. This secured first prize in the West and Midlands 
Section, first in the Great Britain Section, and two specink. 
The Herefordshire Cox’s came second. The West Country thus 
demonstrates ability to produce good tniit where efforts are made 
to luaster the processes of grading and packing. 

The aver.age prices of Cox’? Orange Pippin were as 


follows : — 

.4 <v Ytuje pch A ///■«•/ 
pi fhur pct' IttAf-sin-i' 

t a. tl. i 

Kent and Southern Counties Section ... 1 fi 7 0 12 4 

East and Northern Section 11.^ 10 10 

West and Midlands Section 117 — 


IForcester Pearmam . — The best two exhibits— the first from 
Hereford and the second from Cambridge — were packed 3 — 2, 
3 -7 but in each the pack lacked solidity and points were lost in 
both cases. As the show proceeded the condition of the fruit 
rapidly deteriorated, and .apart from the winning exhibits realised 
moderate prices at the auction sale, the a^'erage being 10s Id. 
per box of 40 lb. 

King of the Pippins . — Good samples of this variety look well 
when properly packed, bnt really good clean samples are difficult 
to obtain in quantity. The exhibit from Herefordshire was by 
many points superior to the rest, and for colour, finish, skin 
quality, and general brightness it was as fine a lot of Kings as it 
Was possible to obtain, points only being lost on wrapping and 
packing. This exhibit and the second prize winner (from Cam- 
bridgeshire) were packed 3 — 2, 7 — 8, which would appear suitable 
for this dessert variety. At the sale, the prices averaged 8s. per 
box for the Kent and Southern Section, 11s. per box for the 
Eastern Counties Section, and fis. per box for the West and 
Wdlands Section. 

-Hlingfon Pippin . — The best exhibit of this variety also came 
from Hereford, and it gained because of superior colour and 
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brightness. East Suffolk secured the second prize. The be^t 

exhibit from Kent — at one time the home of the Allington wa; 

placed third, points geiierall}' being lost for a slack pack, hriees 
were generally about 8s. to 9s. per box. 

Blenheim Orange. — This apple has long been famous in tlif 
West Country, and it was general expected that the exhibits nt 
Blenheims in the West and Midlands Section would be uoud 
Curious to relate, however, the best Blenheims (12 boxesi wpi,. 
staged by the only fruit grower in Warwickshire to exhiliit /t 
the Show and there was little to choose between his two lot?, 
which secured both first aiid second prizes. These apples were 
rather large for dessert, but their even shape, clear skin ami 
bright colour looked tempting, and more than one visitor to thp 
show declared these the best apples in the competition. Thesp 
two exhibits realised 24s. and 21s. per box at the sale, tliiis 
supporting the judges’ decision. Prices generally averaged 
12s. 6d. per box of 40 lb. 

Other Dessert Varieties. — Many interesting varieties wpre 
shown in the other variety ” class, such as Gascoyne Scfuicr, 
Charles Boss (many exhibits':. .Tames Grieve. Small N'ewton 
Wonder. Wealthv Winter, Quinning. Barnack Beauty, and Hiviil. 
I’he names of all these were attached to the e.xhibits for odiioii- 
tional purposes — a feature which made the show more attriiclive. 

From a general consideration of Ihe size of apple in iiriza 
iwhibits. it would appear that for dessert apples the best size fc.iv 
])ackiiig. except for a large, varietv snoli as Blenheim, is 8— '2. 
7 — 8. though if this fails to give a tight pack it may be better to 
use a slightly smaller apple and pack 8 — 2. 8 — 8. The apides 
should he uniform in size, of the correct shape, and with a tine 
lu'ight skin free from Idcmish .and provided with plenty of rolonr. 
Boxes so packed not only secure good marks from the Tiidges Imt 
coi'i'espondingly satisfactory prices when sold. (For oxaiiiple. the 
Cox’s Orange Pippin in the Kent Section, where three exliilals 
recorded by the .fudges as below show standard realised but I'is.. 
22s. and 20s. per box byaiietion. hut those securing marks of hS- 
69. 73, 76. 82 88. 90 and 92 realised 2.')S.. 2Gs.. 31s.. Sis.. 
33s.. 38s.. 3Ss. and 44s. per box; the Blenheim Orange in fh? 
West and Midlands Section, with .Tudges’ marks of .57. 69. ok 
75. 84. 94 and 97. realised at the auction 10s.. 13s.. 14s,. 14s.. 
14s., 21s. and 24s. per box.1 

Cooking Apples. — Bramleg Beedling. — Excellent sample? of 
both green and crimson Bramleys were sliown in both barrels 
and bushels and it was generally agreed that these paclv-agcs are 
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,,iore suitable tlian boxes for this variety. The first jiri/.c exhibit 
[Voin Kent in the Great Britain Section won because of superior 
.;ize, 16 apples only being needed for the top layer. Tlu- secoml 
cxliibit was packed 20 to the layer. The condition generallv of 
[his variety was exceediiygly good, though most aiipk-s were on 
the small size. It may bo of interest here to compare the aveiag>‘ 
[irices made by the Bramleys in the liarrels compared with the 
-ipaller weight in the bushels, and arranging prices seclionallv 
rhiv were as follows : — 

KcitScc/m,. ir.:i MM,.,.:. 

.w/t'jji. s. 

barrels (GO lb.) ... IG/t) 1,1 0 Jilil 

Busliels (40 Ib.) ... 8 2 8- 11 /:i 

Sewton Wovfler . — The Newton Woudoi- aiiples were exeep- 
lioiiiiily fine and the woatherconditions in 1022 [iroved favoiirtibl" 
re ihis variety. Whether pa(-ked in bai'i'ols. biislads or boxes, tlie 
rxliibits looked very attractive, this variety lending itself well m 
ilisplay. The best exhibit was grown in Worcesteisliiic. Tlit‘ friiil 
'.vas of good quality and condition and possessed ])ionty of colour. 
Die packing was slightly better than that of llie second, lint 
he only full marks awarded for method of ringing in were for 
-11 nnidaced Kent exhibit which had 17 apples on tlu> to)) bivei . 
finisliing witli one in the middle. 

Prices for barrels of Newton Wonder were gi'iieniily good, flic 
iverage being — Kent and Soiillieni Coiintios Section lbs Hd. 
[le.r barrel ; Eastern Comities Section 12s. .ad. pei- barrel: and, 
IVesi and Midlands Section 15s. l.ld. per barrel. 

f.'inc'.'i Prince Albert . — This I'iiriety lias long biam a popnlai 
oinniiercial apple, but on few occasions have sncli. excelleiit 
aiiiiples been collected as were shown in boxes, barrels and 
kisliels On the piresent occasion. Coinpefi(i<iii was very kr-en. 
iiid only samples xvith bright skins and possessed of the con- 
-|i!Cnous red stripes secured prizes. The first jirize wiiiiiei 
dWiveatershire grown) ivas many points superior to the otiiei-. 
Hie aiiples were large, the top layer consisting of but 11. of 
"iiieh four were in the middle. The eyes were (iirned towards llm 
lenti'o making a really attractive exhibit. Prices for l.ane .s 
'■'Vie good and sev'eral exhibits made' more than 20s. pei’ bai iel. 
'■hilst the average prices wen' as follows ; -I oi' Kent and 
''oiitlipiii Section. 12s. per barrel: Eastern Counties Section. 
PK. .id, per liarrel ; and West and Midlands Section. 11s 3d. 
her bai'rel, 

^f’lcr Coolring Varicties.~Ir) tb.e “ other variety ” class. Lord 
berhy, ;[ favourite in the Eastern Counties, was largelv shown. 
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There were 'also Large Charles Eoss and Blenheim, Gascoyne 
Scarlet, Wellingtons, Annie Elizabeth, and five exhibits of Kln ^ 
Edward VTT and Encore. Both of these new varieties ate 
thought to have great commercial possibilities as late culinarT 
varieties. Again all these exhibits bore names for educatinnii 
purposes. 

Of the many fine exhibits in the barrel class one lot of I.infl 
Derby from Cambridge scored many points above the oth;ri 
mainly because of superior packing, which showed an excep- 
tionally good and even finish. There were 13 apples on the top 
layer with three in the middle. This exhibit won two first prizes 
and sold for the high figure of 80s. per barrel. 

The culinary apples in bushels proved an attractive exhibit. 
The first prize, for highly coloured good quality apples from 
Wisbech, was packed 20 to the layer with one in the centre. This 
realised 21s. per bushel. The second prize was awarded to mi 
exhibit of King Edward VII, Cambridge grown, which sold for 
16s. per bushel. 

Notes. — General considerations would suggest that size, 
colour, quality, and good packing are the essential points for 
cooking apples, no matter whether for the Judges’ adjudication 
or for sale. It was suggested that the best method of judging 
cooking apples would he to award the prizes to those exhibits 
that made the most money. Whilst exhibitors might complain 
if this method were adopted, a comparison showed that the 
Judges’ section cards and the prices realised run almost parallel, 
both for the dessert apples, of which a few instances have been 
quoted, as well as for the cooking. For instance, in the cla« 
for six barrels of Lane’s Prince Albert (Kent Section) the marks 
were 69, 73, 78. 80, 88, 86, 87, 90, 91, 92, and the auction 
prices 10s., 11s., 11s., 11s., 12s., 128., 1.5s.. 18s.. 15s.. 17s. 
For the Newton Wonder in the West and Midlands. -Tudges’ 
marks were 71, 75 , 79 , 85 , 85 , 88, 89, 90, 90 , 92, 96. 97, 
and the prices 14s., 12s., 18s., ISs., 18s., 17s., 16s., 15s., 
17s.. 18s., 20s., 27s. The figures run too consistently on 
parallel lines to be a mere accident. 

The box and *^he half sieve for dessert apples, and the barrel 
and sieve for culinary, find champions and opponents in every 
market, and it may be interesting to give figures of the price; 
realised at the auction sale. These were as follows : — 

There were in all 798 boxes of dessert apples which, on account 
of the low prices realised for the Worcester and Allingtom 
and bad specimens of Kings, only averaged 18s. 8d. per box o 
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40 lb. There were 368 half sieAv.s which realised* an average of 
8s. 2d. per package; which seems to indicate its value a,s a 
commercial package still of value. It must be remembered, 
however, that in a large majority of ease.s the apples in the half 
sieves were Cox’s Orange Pippin. 

The comparison amongst cooking varieties is made, easier 
because of the more level standard of quality recognised for this 
purpose. There vmre in all 86-2 half barrels (60 lb.) which sold 
fur an average price of 14s. 6d.: and 360 bushel sieves (40 lb.) 
vhich realised 8s. 7d. per package. This would indicate an 
advantage for the half barrel as ii sound commercial package for 
cooking apples. 

Besides the educational and immediate commercial advantage 
of this show to the exhibitors, it will tend to stimulate growers 
to improve their methods of grading and packing, when thei)' 
difficulties in competing in the home markets against imported 
produce will become less. 






THE VALUE OF A FIRST CROSS IN 
THE PRODUCTION OF PORK 
AND BACON. 

Ii is a commonly held view that, in the production of pork or 
bacon, it is a sound commercial proposition to use a first cross. 
The reasons advanced are twofold : (1) a suitable first cross gives 
an ideal side of the bacon, and (2) the first cross matures more 
quicildy and costs less to feed. 

An experiment on commercial lines carried out at the Lord 
Wandsworth Institution at Long Sutton, Hampshire, during 
the winter of 1921 is of interest in this connection, since the 
results of the trial indicate that a first cross does mature more 
quickly and is more economical to feed. Unfortunately the data 
svailable do not extend to the slaughter stage, considerations of 
a purely commercial nature, such as selection for breeding and 
marketing facilities, precluding the comparison of the data 
beyond the fourth month of feeding. 

In the trial, nine pure bred Large Black pigs were compared 
with nine Berkshire-Large Black crosses. At the commencement 
ol the trial, 13th October, 1921, the pigs were eight weeks old. 
The pigs in both lots received identical treatment throughout, 



9iO PiKST (’hOSS in PnODIJCTION OT' PoRR- AND BaCON. r.J\x 


both with regard to feeding and management, and the resulis 
obtained maj' be safe]}' attributed to tlie difference due to the 
first cross. 

Por the first two months both lots of pigs received the sanie 
quantity of food, but as the cross brcds thrived much better, it 
was found necessary to feed them a little more generouslv iu 
the latter stages of the trial. In both cases, the pigs were given 
as much meal as they would eagerly clear up at each nn a^ 
The exact particulars as to meals fed are as follows : — 


Pure Preds. ! 

'i8 days. Consumed ll>. i 

toppiii^ 5 's, 105j lb. barley meal, 
105;| lb. maize germ meal 430 j 
lb. mixed meals, and 112 lb. skim | 
milk. 

2fid 28 days. Consumed 181.] Il>. 
toppings, 237] lb. barley meal. 
237] Ib. maize germ meal, 89 lb. 
palm kernel meal -7451b. mixetl 
meals, plus 112 lb. skim milk, 

3rrf 28 days. Consumed 1,024 U» 
of meal consisting of 357] lb. 
palm kernel. U). maize germ 
and 357^ Ib. barley meal, to- 
gether with 112 lb. skim milk 
and 1 12 lb. green kale. 

In 29 days. Consumed 1,220 lb. of 
meal consisting of ccjnal parts of 
palm kernel, maize germ and 
barley meal, together with 4 lb. 
of kale. 73 ib. mangolds and 120 
lb. skim milk. 


Cross Breds. 

\st 28 days. Consumed 2ls;, p,, 
toppings, 105-] 11). barley luial. 
105f lb. maize germ meal- 4:li) 
lb. mi.xed meal, pins 112 I'l. 
separated milk. 

2?if/ 28 days. Consumed 181,’. li,. 
toppings, 2401 Jh. barley nietil. 
240| lb. maize germ meal. 92 iC 
palm kernel meal-=754 lb. tiien!. 
plus 112 lb. skim milk. 

I 3frf 28 days. Consumed 1,1119 ll.. 
of meal consisting of HOOK Ik 
palm kernel, 399^ barley intdl. 
.339^5 lb. maize germ meal, (o- 
gether with 112 Ib. of skim milk 
and 1 12 lb. kale. 

In2\^days. Consumed 1.444 lb. td 
meal consisting of et|unl parts i-f 
’ palm kernel, maize genu ati'i 
barley meal, together with 4 lii. 
of green kale, 73 Ib. maiigoMs 
and 120 lb. skim milk. 


The weights of the pigs were as follows ; — 


Pare Breih. 

aye. Ii». 

8 weeks (Beginning tif trial) 232 

End of 1st 28 days 408 

.. .. 2iid 28 days 055 

,, 3r<l 28 days 904 

iiiial 29 flays 1,279 


Cross Bnds. 

aye. _ lb' 

8 week.s (Beginning of trial) 


End of Ist 28 days h'd 

,, ,,20(128 days 71-^ 

., „ 3rd 28 days 

film! 29 days I >'f02 


The nine jnn-c Jfred phjtf giiinecl .1,047 ib. during the triiil aii'l 
consnined 8.41!) lb. of mixed meals plus 450 lb. of skini iiiiik- 

110 1I>. of green kale and 78 lb. of mangolds = approxiiiuilel) 

8.508 11). of food reckoned as mixed meals. . 

The nine cross bred piys gained 1,281 lb. during the trial and 
consumed 8.707 lb. of mixed meals plus 450 lb. of skim milk- 

110 Ib. of green kale and 78 lb. of maiigokls = approximate!} 

8.851 11). of food reckoned as mixed meals. 

From the above data, it will be seen that the cross iireth 
matured more quickly. For eacli lb. of live weight increase lait 
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by the pure breds, 3.3 lb. of meal were re<iuire(l. wherea. 
;lio cross breds required only 3.1 lb. of meal foi- every lb of 
live weight increase. 

These results indicate that, where c-ircumstanees allow. Ihe 
t;r.st cross between two pedigi-ee pigs is desirable if nscal for 
cnmniereial purposes. It must, however, be clearly borne in 
uiind that these remarks apply only to the first 'and do not 
;,|i,i]y to all cross breds, i.e., cross breds resulting from .secimd 
,Sr third crosses, or what can be regarded as a mongrel type of 

pi'- 

* * * * Sf ^ 

DOES GOOD FARMING PAY? 

C. S. Orwin-, 

Institute for Reseitrch in Ariricnltnrnl Kcoiioiiiirs, (Irjord. 

The joHon-mg note lots been coniribinnl hj Mr. Onrin in 
rejitg to Sir John Ihis.seU’s ohserrutions on the subject in the 
issue of this JecHNAL (or Xoreniher, ]9:?o. p. 7,r2. 

I,\ the Xoveuiber Jonrmil thei'e appears an articb.' by Sir John 
liiissell. under the title •• Does Good ^’a^lli^g Pay:' '• which 
niise.s a point of greatest iinporlaiice to fanners to-day. .\ppl\ - 
iiig to the words their strictest meaning the ausaer to tlu‘ (pn’s- 
fion can only be " Yes,"’ because if fariuiiig does not par. it 
'imufit be good, ft is evident from the conte.xl. however, that 
for the pnrpo.se of the article “ good farming ” is taken as heing 
•UTioiiyinous with " high farming ” — the general triilh of which 
is open to (|np,stion. 

Tleftrence is then made to a series of \ei'\' inlercsling cxpi ii- 
iiicnts conducted by Lawes. on the mainiriiig of wheat, which 
Here ii.spd by him to illnstrafe the Law of Diminishing lletiniis 
■'S' applying to agriculture. Those evpeiiments had lung Iks'ii 
lairit'd and forgotten in an obscure uaiier until they v.ei'<‘ dug 
'ip a few yeai'K ago hr Sir Daniel ITall and re stated In him in 
eiii|)!iic form. In them plots of wheat wme given (qual n-eat- 
iaiait e.vcopt that varying quantities of iiitroeg'iions fi ilillsi'i s 
H'le applied, the dose increasing at a nnifoi'in ra.le from plot 
■ ’ jilot. The results showed that whereas the maninial cosli^ 
'' 'S from plot to pilot on a uniformly ascending scale. Iln‘ emp 
''"'“ase due to additional ferliliser was less and. les«. so that 
'iltiniatelv a point was I'eachcd at which Ihe increase ni ci'(ip 
iiisnfiicient to pav hu- the increase in fertiliser. 
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Sir John Lawes, shirting apparently with a very unproductive 
soil, used most extravagant quantities of nitrogenous manure 
for the purposes of his experiment, and accordingly Sir John 
Bussell suggests that the results have no value as a guide to 
the farmer upon the wisdom or otherwise of “ high farming ” 
to-day. In support of this suggestion he quotes a recent experi- 
ment (1921) carried out at the Midland Agricultural College 
upon potatoes, wliere the manures used bore a closer relation 
as to quantity, to current farming practice, and which he 
interprets to prove that “ if it pays to grow a crop at all it pa^ 
to grow a good one.” (Again the writer must be presumed to 
be judging of goodness by a quantity standard only.) 

The results of the Midland Agricultural College experiment, 
as stated by Sir John Russell, are as follows : — 


riot. 

>[aauring. 

Yield in 
tons ptr 
acre. 

Percentage 

Ware. 

Percentage 

Seed. 

1 Cost of extra 
jUianure at ij- 
Value* of (hxipicwt.for super- 
at £6 per U»!i.i pliospbate. 

Seed and \b!- ewt. 

CbateatX2 ;SuJph. Auom.. 
per t«ui. j 16/-c\vt. 

! Stilpbate i,)f 
Pota<li. 

' 

Protit tif los.- 

fi-nm 

aiMitiiiual 


Duog. 

Artiflcinls. 




.t --. a. , f ». .u 

t 7^, d. 

1 

12 tons 

6 cwt. 

11-31 

58*1 

42-3 

46 13 0 ■ 


2 

12 .. 

8 .. 

13-63 

56-9 

311-3 

58 5 0 0 17 0 

H-10 10 0 

;i 

12 .. 

lu .. 

14-36 

60 'd 

35-7 

63 10 (1 1 14 0 

-M:. 5 0 

4 

12 .. 

12 

13- 111 

til 7 

882 

58 18 0 2 11 0 

i' 14 0 


12 . 

It ., 

i;^i8 

52-it 

41*2 

54 5 0 3 8 0 

-i- -I- ( (.1 

(.» 

12 .. 

1(1 .. 

1 1 -:u 

584 

38-3 

411 8 0 5 4 0 

- 1 1.-, 0 


So far from proving that Lawes’ work and conclusions 
“ cannot properly be quoted in relation to the modern problem ” 
these experiments are an admirable confirmation of them. They 
show, in connection with a different crop and with a Bcheine of 
manuring more closely related to normal farming practice, 
results exactly comparable with his. The rate of crop-increase, 
which is very considerable under the smaller doses of manure, 
is slower and slower as more and more fertiliser is applied. 

Now the practical application of Lawes’ experiment is not 
that the farmer should never attempt to increase his crops m 
times of low prices, but that the measure of the attempt must 
always be determined in relation to the market valuation of the 
product concerned. In other words, the profitableness of any 
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expenditoe upon fertilisers is dependent upon current prices 
This is exactly what is proved in the expr^riment cited by Sir 
John EuBsell. The prices quoted for the potato c’rop by him 
,re now nothing more than a happy memory. The fiinires 
given in the press to-day for Arran Chiefs are from T-2 kTs. to 
eg os. per ton, for ware, ex Borough Market, and if we take 
these figures as equivalent to an average price of £2 per ton' on 
the farm, and then allow for chats we shall have, probablv 
ii close approximation to the facts. Recalculating Sir .John 
RJ^sell’s results in these terms we get the following figures:— 


/VtV. 

Profit or loss from athlitioaul 
dressings ai priwH used Ou 

Profif or hisn frujti adiin, 

dr>‘iiSlu<I.S Ht f,ro:-S ,;r, 
lo.ilaii ; ... 

■C <1. 

;{ t 0 

2 

Si r Joh n Russell X - 
£ s. d. 

^ lu 0 

;i 

^ 15 3 0 

- 1 <1 (» 

4 

4 - 9 U 0 

19 l> 

rj 

+ 4 4 0 

0 ]:i 

6 

“ I 1.5 0 

;M4 ;? 


.it Sir John Russell’s price.s the earlier increments of ferti- 
liser pay, whilst the later ones do not: at prices now current 
the first increment shows a profit, the second pays its way 
as compared with the first, th third shows a loss com- 
pared with either first or second, whilst the two last show an 
iictiial loss. What better confirinafion could there be of Sir 
John Lawes’ figures? When prices are low Ihe fanner cannot 
afford to go out for the increased production that would pay 
iiim at higher prices. 

There is. how'ever, still iiiiother consideration involved, and 
rhat a most important one. Taking Sir John Russell’s figures 
for the potato crop as they stand, the whole' value of his eon- 
(iiisions as to profit and loss depends upon the assumption th.it 
there was a profit (or, at all events, no loss) on the production 
■f the basic crop on Plot 1 . In 1921 farming costs reached their 
maximum, and it may well be that a crop of potatoes nmomiling 
to 11.31 tons which sold for £4Ft 1.3s. was produced at a loss. 
Knowledge of the total cost of the basic crop is fundamental to 
the proper interpretation of the fable : without it the whole experi- 
ment and others on similar lines are really worthless as regards 
the tiurpose to which they are applied hero. 

At Rothamsted. in 1920. the cost of the potato crop w'as 
9s., and the yield about 5 tons, Tjabnur, the principal item 
m cost, had risen in 1921 by about 10 per cent, conti'isted with 
the previous year, so that it may be assumed that the crop in 
^921 cost well over £12 per ton for ware and chats together. 
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when the market value, according to the table, was £fi per ton 
for ,)3 per cent, of the crop, and £2 per ton for the remaindei 
Even if the crop in the Midkind e.Yperiment cost no more for 
nearly twice as mneh in produce — which is unlikely — it is clear 
that its cultivation must have involved a heavy loss, and that 
none of the “ profits ” indicated as the result of the increasing 
manuring evei- materialised. Tt is stated in the article that ’■ it 
is quite obvious that the heaviest dressing (16 cwt. artificials per 
acre in addition to 12 tons farmyard manure! has not paid: i*i 
has 14 cw't. paid as well as 12 cwt. ; but it would be quite wroii- 
to argue that therefore a farm"!' should not use artificials at 
all.” The ordy possible argument, however, is that with costs 
on the scale obtaining in 1921 and markets as they were no 
SA-stem of manuring or anything else could produce potatoes iit 
a profit. When we come to substitute crop A'alues prcvailin,; 
(o-day for those used by Sir John BnsselL and to realise that 
the basic plot produced potatoes of a total value of no nioie 
than £17 per acre, the fallacy underlying the attempt to iiiiiki- 
tiie crop pay by spending more money needs no argument. 


* * * 


* * 


NOTES ON MANURES FOR JANUARY. 

(air John Russbi.i., U.Sc., F.E.S., 

Jiothamsto.d lix pc run cut id Slati.rii, Hiirpciuh.n, IJeiti. 

Town Refuse as Manure. — Further particulars have been 
furnished of the town refuse maio.riai prepared by tlie Connt.v 
Borough of Italifa.Y. .\u analysis has already been given in fir 
Jouniid (Xov.. 1922. p. 68al, sliowing that it contains 21.7 per 
emit of organic matter and 2.13 per cent, of nitrogen: it is pi> 
pared by mixing the riddled dust frr.ini bin i-efuso rvith tire wii- 
iciils of the pail closets, .and the resulting pirodiict i- 
cornparatively free from odour and is easily handled. It 
understood that some 10.000 tons jrer annum coidd be piiiiarcJ 
which would be a useful addition to the fertiliser resources of tlii 
ilistrict. A cheap organic manure is a great help in tarndn.i;. 

Arable Crops on ploughed out Grassland. — It is w ell rero,-- 
iiised that iiu|u-ovemeiit in grassland effecled by basic sla.- '' 
continued in arable crops taken if. and when, the land is bruU): 
np. This is an impoi'tant point where the rotation iu'olvc' 
IciiA ing the land in grass for several years, as often liaiipeiis le 
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the west and Borth, the grass then being broken up for a sucres* 
gion of arable crops. An interesting illustration, is furnished 
by the experiments made by Mr. A. W. Oldershaw at Saxmund- 
hara. A grass area was divided into two parts': one was mamired 
with 10 cwt. per acre of basic slag in 1904 and again in 191‘2 ; the 
cflier was left unmanured. Both parts were grazed with sheep. 
TIis slagged one did the better and gave a profit after paying 
for the manure, which averaged 17s. 2d. per acre f'arli vear. 
i;jie land was th^n broken up and cropped : the slagged area still 
i,5e:tinues to give the heavier crops. The results have been as 
follows : — 


1 

! 

1 

I 

1 

1 

1019 , 

Mixed Beans ; 
and Pt»is. 1 

1920 

Wheat. 

1921 ! 

Bariev. 1 

* 1 

Cro[i IHl'u Mail ..'ll 

Ids 

i>W2. 


1 29^ bush. ^ 


litliS 

I'Wt. 

Xo Manure 1 

29.7 bush. 


itljbusli. Part 

Siihjioik.‘<l ... 23 

i:. 

cin srvnss IWt ] 

Corn 

1 Coin 

of plot subsoiled 

N'tit sulisoilcd 2.3 

1*) 

nnti 1!U2 

42 cwt. Straw 

35 cwt. Straw 

ill Feb., 1922 



PM 2. 

10 Basic 

40 bush Corn 

1 

! 3S.8 bush. 

i 43^ busli. Part 

Subsoiled ... 23 

' i 

Sbi? ill 1904 

62 cwt. Straw 

i Corn 

i of plotsubsoiled 

Not sabsoilod 2(» 

10 

find ajjaiii in 


:45cwt. Straw 

! in Feb., 1922 



lfI2 

! 


1 

i 

1 



The additional yields on the slagged area are no doubt con- 
nected with the development of wild white clover, though it must 
dl.so be remembered that the particular type of .soil at Saxiiiund- 
hain responds to phosphates. 

It is interesting to note that subsoiling had no visible effect 
on the yield of mangolds on the unsliigged plot, while an addi- 
tional 34 cwt, were produced on the subsoiled part of the slagged 
plot. 

Effect of Manures on Barley Crop.— An ex[)erinicut was 
carried out this year by the Rothamsted Experimental Station 
mider the Research Scheme of the Rrewers’ Institute in which 
ferley was grown on a number of bu-ins under fertiliser treat- 
nient designed to meet various special conditions. The results 
filreadv known afford interesting evidence of the room for im- 
Fmvement'in the fertiliser treatment of even so well imderstood 
0 crop as this. 

An interesting case is furnished from a well managed farm on 
'en- light land in Suffolk, on which barley has been well and 
successfully grown; for a number of years. The average yield 
un the farms in the immediate neighbourhood was this year 

p 



1)46 


Notes on Mant:r?;s for January. 


[Jan., 


about 20 bushels per acre. On the experimental plots the yields 
were as follows : — 

bush, per acre. 

Xo manure 16 

Complete artificials (.a good general dressing) .. ... 21i 

Nitrogen and Fotash only (specially suited to light land) 27^ 

These figures illustrate the important principle that the manmial 
scheme should suit the local conditions ; the good general all- 
round manure is not as effective as the one specially adapted 
to the particular field. The difference in result between tl# 
special and the general manure is easily explained : phosphates 
are w-ell known to hasten the ripening of crops, and they may 
actually prove detrimental to the yield on a light sandy soil 
where cereals usually ripen off (jiiite early enough. Potash, on 
the other hand, encourages the prolonged activity of the plant's 
life process, which is the thing needful on a light soil. A com- 
bination of nitrogenous and potassie fertiliser would therefore 
he expected to act better for barley on a lifjht sandy soil in dry 
■ondition than a complete fertiliser. The safest principle in 
.manuring is to start with a good general mixture as basis, and 
then modify it to suit the particular farm by reducing the 
((uantity of constituents not particularly needed there — if ncccs- 
.sary omitting them altogether — and increasing the quantity of 
constituents which are particularly effective. 

Manuring for Potatoes. — The results of last year’s experi- 
ments are beginning to come in and they already show' certain 
features of interest. During the War years some of the potato 
growers, finding they obtained fair or even .good crops without 
the use of potassie fertilisers, began to ask whether potash 
really is necessary for potatoes. Experiments have therefove 
been started to see what effects are produced. The yields at 
Rothamstod this season were — 

Without Farmyard Manure. 

tons per iiere. 

No m.nnnre 

potfl.sh : Pnpeipliopphate 6 owt., 

Sulphate of ammonia 2 cwt. per acre 2h> 

Ai’tificials juHh potash as above i- sulphate of potash 
2 cwt. or muriate of potash 1 '7 cwt, per aci'e ... 

With Faryard Manure. 

(10 tons per acre). 

tons per oei'C- 

.Artificials ivithout potash: superphosphate 4 cwt., 
sulphate of ammonia 1 4 cwt. ... ... ... 

Artificials nnth potash as above 

+ sulphate of potash 1 4 cwt. ... 

+ muriate of potash 1'3 cwt. ... 
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During this season therefore the. effect of iMtnsh has been very 
luarked, especially in the absence of fannyard jiianuro ; while 
even with a good dressing of this substance the effect was still 
shown. 

The results bring out a feature which was shown at several of 
the centres this sea, son : in absence of fanuyard manure, or 
where small dressings only can be given, the artificials must tx' 
very carefully chosen if any useful result is to ho obtained. Tin' 
^inisture of 6 cwt. of superphosphate and ‘2 cwt. of suljjhale of 
i.mnionia proved wholly unsuitable : from the outset the plots 
could be picked out hv the dai'k, unhealthy look of ihe leaves 
and the stunted growth of the plants; indeed, the appearance 
was inferior to that of the wholly unmannred plot, and in ihe 
end the crop was the poorest of the set, being only on an average 
•3,1 tons per acre, while the unmamired plots Itad yieldeil on an 
average 3 tons per acre. When the ferfilisi'r, however, was 
made complete by the addition of potash Ihe yield jumped from 
•21 tons to 3 tons 6 cwt. — an addition of nearly i> tons of potatoes 
n.s a result of adding 2 cwt. of sulphate of potash or 1.7 cwt. of 
muriate of potash. Experience at other centres suggests that 
this mi.xture might be even further improved. 

Where farmyard manure is added (he crops aro somewhat 
larger, but as the limit for potatoes on our soil seems to bo about 

10 tons per acre there was not much margin left for iiiiprnve- 
nient. and the addition of potash to the incomploto artificials 
has raised the yield from 8 tons per .'icre to !) tons 12 cwt. in the 
case of sulphate of potash, or 0 tons 4 cwl. in that of muriate of 
potash — an additional 1 ton 12 cwt. of potatoes for the use of 

11 cvvt. of sulphate of potash, or 1 ton 4 cwt. for the use of 
]j cwt. of muriate of potash -quife a useful increase whicli iif 
normal prices would have, given a good pro.fit. 

Does Manuring Pay?— The above paragraphs show that the 
expenditure on the manure — pr^ovided a suitable mixture was 
used — was well juKtilled. The 81 or O.l tons of potatoes pel 
acre will at present prices not bring a profit, but thev will not 
involve us in the serious loss attached to the yields of 2,'j oi ft 
tons per acre which we should have obtained had up tiiod (o 
save the m.anurc bill. If we had known that prices would be 
down to £2 per ton to the grower we should not of course have 
touched the psitato crop- but having grown it we have come out 
belter with the big crop obtained by the nse of a proper fertihsci 
mixture, than we have from the smaller crop.s giown with rss 
or no fertili.ser. The outgoings are not widely <!ifferent in the 

F 2 
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two cases, but the incomings are. The way to meet the difficulty 
is to bring doWn the other charges and so reduce the total cost 
of production. 

Prices of Arlificial Manures. 

Note. — U nless otherwise stated, prices are for not less than 2-ton lots f.o.r, in 
towns named, ami are nett cash for prompt delivery. 


Price per ton 


Deschiption 

Bristol 

Hull 

L’pool 

L’ndn 

Cost } ui‘ 
Unit 
J.ondi'H 

Nitrate of Soda (N. 15^ per cent.) 

£ s. 

£ s. 

13.15 

£ s. 
13. 5 

£ s. 

13. 5 

8. ,f* 

17. 1 

,, „ Lime (N. 13 per cent.) 

Sulphate of Ammonia, ordinary 




11.17 

18. 3 





(A. 25^ {)er cent.) 

15.10* 15.10* 

15.10* 

15.10* 

(N)U-U 

,, ,, ,, neutral 





(A. 25| per cent.) 

16.13*16.13* 

16.13* 

16.13’ 

(.8)I.kS 

Kainit (Pot. 12^ per cent.) 



2.12 

2, 0 

H. 2 

French Kainit (Pot. 14 per cent.) 

2. 5 

2. 1 


2. 5 

3. 3 

Sylvinite (Pot. 20 per cent.) 




3, 2 

3. 1 

Potash Salts fPot. 3o per cent.) 

... 



4.15 

3. 2 

Muriate of Potash (Pot. 50 per cent.) 

... '10. 7t 

9. b 

9. 0 

3. 7 

Sulphate of Potash (Pot. 48 per cent.) 

... il3.12t 

12. 0 

12. 0 

5. 0 

Ba?ic Slag (T. P. 30-32 per cent.) 

S.15§ 



4- 2^ 

2. 3 

„ ,, (T.P. 24-23 per cent.) 


21.i3§ 




„ ,, (T.P. 20‘22 per cent ) 

2.12§ 

2. 5§ 

2.io« 

21. 5^ 

0 - 

„ „ (T.P. 13-18 per cent.) 

Slag Phosphate (T.P. 60 per cent.) 

2. 2§ 

2. 8§ 

12.3« 

ii. 2 

6. 7§ 


G.lSii 

2. 3 

j, „ (T.P. 50 per cent.) 


... 

?>.io§ 

5.15§ 

2. 4. 

„ „ (T.P. 40 per cent.) 

4. 




Superphosphate (S.P. 35 percent.) 

3.17 


4. 

3.12 

2. 1 

,, (S.P. 30 per cent.) 

Bone ^Ical (T.P. 45 per cent.) 

3. 7 

3. 0 

3.10^ 

3. 5 

2. 2 

9.10 

9.10+ 

9, 0 

9. 0 


Steamed Bone Flour (T.P. 00 percent.) ... 

8.10+ 8. 5+ 

8. 0 

7. 5 


Fish Guano (A. 9-10, T.P. 16-20 per cent.)... 

12 15 

... 

12. 5 

12. 5 



Abbreviations: N.=Nitr()gen ; A.=Ammonia ; S.P.=Soluble rbospluUe : T.l‘,= 
Total Fho^^phate ; Pot.=Potash, 

* Delivered in 1 ton Jois at p'uohaser’s nearest railway station. 

f Delivered (within a limited area) at purchaser’s nearest railway station. 

J At Goole. 

§ Prices include cost of carriage from works to town named. Cost to puicliastrs 
in other districts will be greater or less according to the distance of diifeit-nr 
purchasers from the works. 

***♦*# 

NOTES ON FEEDING STUFFS FOR 
JANUARY. 

F;. T. Hainan, M..\., Hip. Agric. (Cantab.), 

Ministry of .igricnltme and Fisheries. 

Mineral Mixtures for Stock.— The body of a farm animal 
contains from 3 to 5 per cent, of mineral substances, which are 
chiefly present in the bones, but are also present in lesser 
amounts in the flesh and the body fluids. 




^ At Liverpyol- 

XOTB.— The prices quoted above represent the .“"“K'*,/""? Iq-r totW”rrk1. ex miiror 
tiansecaons hove tohen place in “Ifsire as a iSe eonsiderablj lower ll.an 

stare. The prices were current at the end ol lo'iwirrioee and dealers' commission, 

tlie prices at local country markets, the Ss on ofErr at their local 

Anvers can, however, easily wii)i«re the relative piicesol J,r»Tvwe ct>* onu‘. cake is offered 

^arket by the method of calculation used in these notes. Ta tlicrefore 

?oa]ly at JJIO per tom Its manurml value is £l 16s. ti.., nit cake as piven in 

4s per tOD. Dividing this figure by 73, the stareb again bv '2'2-i. the Dumber 

the table, the cost per unit of starch equivalent is 28. .|d. is l-2ld. A similar 

ofpouads of starch equivalent in 1 unit, tlie cost jwr lb. ' . a fQgjjjjg on the same 
calcalation wU] show the relative cost per Ib. of starch eqnivai . which feeding stuff gives 

local market. Frcm the resulte of such calculafcons a Iwyer can determme 
him the best value at the prices quoted on his own jmrlcet. 
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The chief elements present are calcium, phosphorus, potas- 
sium, sodium, magnesium, sulphur and chlorine, all, of course 
present in a combined state. 

Source of Mineral Snbatance-s . — The mineral substances, or 
ash, are derived chiefly from the food materials fed to farm 
animals. An ordinary mixed ration supplies all the mineiiil 
substances necessary to animals except sodium and chlorine, 
which are generally given in the form of rock salt (sodiuiiL 
chloride). « 

In ordinary grains and their by products, calcium is deficient, 
but it is abundant in bone and meat meal and legume hays. 

Phosphorus is abundant in bone and meat meal, bran and 
middlings, oil cakes, fish meal, beans and peas. 

Stock likely to require Mineral Feeding . — It has been noted 
above, that an ordinary mi.xed ration will, as a general rule, 
contain all the mineral substances necessary for the maintenan;;> 
of health, except in the case of sodium and chlorine, for whicli 
rock salt is generally supplied. Pigs, however, are largely fed 
on grains and grain by-products, and their rations arc therefore 
likely to be deficient in calcium, which element is very necessary 
for the production of bone. In order to correct for this absence 
of calcium, either leguminous hay such as clover, lucerne and 
vetches, should be given, or some mineral substance such as 
steamed bone flour, should be added to the ration. 

In addition there is a heavy demand for mineral substances in 
the case of all young growing stock, animals heavy in young, 
and dairy cows in milk. It is therefore advisable to supply these 
classes of stock unth a, suitable mineial mixture. 

The usual and cheap sources of mineral substances are snwll 
coal, chalk, rock salt and steamed bone flour, and it is con- 
sidered sound practice to have these substances always available 
in troughs in the feeding yards. 

Eeeent experiments carried out by Professor Evvard at the 
Iowa Experiment Station. TJ.S.A., have emphasised the value 
of mineral mixtures for fattening pigs. Twelve groups of pigs 
were fed on rape pasture and received in addition supplemental 
feeds of maize, maize germ meal, linseed oil meal, and meat 
meal tankage. Different mineral mixtures were used, the cheeb 
groups (20 pigs) receiving no mineral mixture. The pies 
weighed 53 Ib. at the beginning of the experiment and 225 lb. 
at the end. . 

Professor Evvard found that all groups receiving minerals (Inl 
better than the no mineral groups. The gains were more rapid- 
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the appetite better and the feed requirement per 100 II). gain 
made was less. Self-feeding the minerals is the easiest im'd'md 
to adopt, but where hand feeding is necessarv 1 lb. of minerals 
per month is a good allowance. 

The two best mineral mixtures used in the test consisted of 

(1) 5011). highly ground iiinestono ; 50 Ui. roiuiuuii It.ko s.Ot. 

(2) Salt, 3411).; sprnl bone black, 2',)lli.; wood aslic^^, 1-1 11,.; Mih.lmc n 11 , ■ 

liiiietitone, 11 lb. ; pot;issiinii hiv/.. 

The cheek groups required 173 II). of food for every 100 lb. 
gain, the croups getting mineral mixture 0) 388 lb.' food for 
100 lb. gain, and the group .getting mineral mixture id! 3,83 lb. 
food per 100 lb. gain. 

These experiments indicalo very clearly that for pigs fatlouing 
out at about 200 lb. a very materii',] advantage will ensue from 
the feeding of suitable mineral mixtures. 

It is obvious, of course, that the need for minei'iil .sub.slances 
will vary according to the nature of file foods fed. and th,' r osulis 
obt.ained above will not necessarily hold good for a differ, uit food 
mixture. The re.sults, however, are .sufficientlv striking to merit 
sei'ioiia consideration by all stock feeders. 



.Tfllll#! fX'I 

Vfnnuriiil 

tV'O'l 


VulUP 


farm vai.ues. 

I Ton ou 

1 F-irm. 

W.liie r-cr 
T.<n. 

Will-' per 
Ton. 

j)or loo Jb<. 

I'pr 

iitiii 

k'.l! 

Vulit" pet 
lit. S.H. 

Wlrnt ... - 

- 1 8 


0 

1.3 

7 ;i 

71-6 

'2>- 

1 -(.IT 

0iit« .... 

r. 

If) 

0 

1« 

:> I'f 


2/- 

]*07 

rtarlcj* .... 

7 

H) 

i) 

It 

7 2 

71 

2/- 

1-07 

P(irl^foos ... 

2 

0 

0 


1 Ui 

18 

2 A- 

i-nr 

Swpi-jos ... 

0 

17 

0 


0 14 

7 

V- 

i-o: 

M.ftntfnlds 

0 

1." 

0 

:-i 

0 12 

0 

2/- 

l-(i7 

Oiirnl Meadow Hay 

4 

15) 

0 

10 

1 

:n 

ijS 

1-48 

Good Oat Straw • 

. : 2 

i:? 

0 

8 

2 5 

17 

2/S 

]*48 

Oriod Clover Hav 

- 5 

\) 

1 

4 

1 r> 

82 

2 8 

M8 

Vetch and Oat Silage • 

2 

2 

0 

9 

1 18 

!4 

2 1 

]-2r> 


• * * ♦ * * 

A WEEVIL DESTRUCTIVE TO SNOW- 
DROP BULBS. 

From the Pathohnj'ical Luhomtor;). 

IfoiBx a consignment of snowdrop bulbs im|i()i'ted in .inly of 
111'.' present year from Smyrna was ins|iected under the Desi inc- 
line Insects and Pests Order, the Inspector (Mr. Southwell) 
discovered that a considei'able uurahei' of the bulbs were Infested 
larvm of an unknown weevil. The grubs were wlnte^ in colour. 
)is large as those of the Nai’cissus Fly. and were causing a vei> 
similar type oi damage except that the destruction of the bulbs 
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was more cojnplete. Specimens were received at the Patho- 
logical liaboratory and have now turned into adult beetles 
— stout black weevils almost half-an-inch in length which have 
been identified as a member of the genus Brachycerus. Xo 
representative of this genus is known in Great Britain and it 
has yet therefore no English name. 

In the countries bordering the Mediterranean and also in 
Russia several kinds of Brachycerus are known, and in all cases 
in which their habits have been studied they have proved to ite 
bulb feeders — three species for instance attack onion or garlic, 
and another Seilla. It is quite uncertain if the new weevil would 
be able to establish itself in Britain but taking into account the 
damage done by the Narcissus Fly, also a representative of a 
Mediterranean genus, it is clearly unwise to allow the insect anv 
chance of spreading, and with the cordial co-operation of the 
importers, steps have been taken to ensure the destruction of 
all weevils in the consignment. Snowdrops themselves may not 
have any great economic value but the fact that species of Bnichi- 
cents also attack onions renders the matter of more import- 
ance, and it is satisfiictory that the danger in this particular 
instance no longer exists. The Ministry propose to confimit' 
the inspection of imported bulbs coming from Mediterranean 
districts. 

****** 

AGRICULTURAL RETURNS, 1922: 

PRODUCE OF POTATO AND ROOT CROPS IN 
ENGD.AND AND WALES. 

The following preliminary statement showing the estimated 
total produce and yield per acre of tlie potato and root crops in 
Fjngland and Wales in 1922, with comparisons for 1921, and Ihe 
average yield per acre of the ten years 1912-1921, was issued 
on 28th November, 1922 : — 


Crops. 

Estimated Total 
Produce. 

Acreage. 

Average Esti- 
mated Yield 
per Aero. 

.Vvei'fige 
of the 
Ten 

1922. 

1921. 

1922. 

1921. 

1922. 

1921. 



Tont. 

Tons. 

Acres. 

Acres. 

Tons. 

To II .I. 

J'fifu 

Potatoes 

3,986,000 

2,958,000 

561,177 

557,800 

71 

5-3 

It 0 

Turnip.? and 
Swedes. 

10,890,000 

6,608,000 

819,961 

893,176 

133 

i-i 

12-3 

Mfingold 

8,555,000 

6,251,000 

421,458 

373,065 

20-3 

nvs 
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Potatoes.-The planting of potatoes was late on the whole 
and early crops suffered from the spring drouAt . 

frosts. Those lifted before the rains gave light yields but thl> 
much .mproremen, Main '"J 

vigorous throughout the growiog period, cud ““ 

tubers were large, with little disease showing The bulk of 1 
crop was secured in good condition during the dry wenfh.v 
October. The ji.ld per acre o( pohrmeg i. Is thl*,; ' 

ordi tons per acre more than last year, and rather more tl.an' 
one ton per acre above the average of the ten years 1912-‘>1 
This year’s yield is the highest recorded since” these returns 
were first collected in 1885, the previous best beino- o 9 tons 
per acre in 1908. Crops were well above average in all parts 
of the ^untry except in some of the north-western counties 
vhere the ymlds were only slightly better than usual Tlie 
(ohil Praduction of potatoes on agricultural holdings in Kn.,' 
land and Wales is estimated at 8,986,000 tons, or’more than 
one million tons greater than in 1921, and 50 per cent above 
the pre-war average. 

Turnips and Swedes.-Tn the west of the country there was 
much difficulty in obtaining a plant of swedes, as flv was very 
bouhlesome: but attacks of fly were not severe in the etist 
urmp sowing was delayed in many districts as the soil was 
too dry until the end of June, but good plants were then 
obtained, as a rule. Crops, however, remained backward 
throughout the summer in the west of the country, and the 
loots are small; but in the east and south Ixith turnips and 

r«Qo onn production of turnips and swedes, 

0,890, 000 tons, is some million tons greater than the very 
poor pioduction of last year, but is more than one million tons 
below the_ average of the ten years 1912-21, as a result of the 
e notion m area. The yield per acre is estimated at 13.3 tons, 
or one ton above average, and practically six tons heavier tlian 
1- The eastern counties yielded on the average 3 tons 
per acre more than usual, but the north-western counties were 
re cient by a similar amount. In Wales the yields were 2vV 
ons per acre below average. 

Mangolds. Mangolds also did much better in the cast than 
side''" north and west the roots are on the small 

vp t ^ nf lack of sun, but crops were generally har- 

vi^l8 favourable conditions. On the whole this crop 

IQ "rell, giving 20.3 tons per acre, or 11- tons more than the 
}ear mean, and tons more than last year. Crops were 
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very heavy in the eastern and south-eastern counties, whert- 
yields were* more than 5 tons and 3 tons per acre respectivelv 
above average. In the west midlands and south-west crops 
were variable, but about average on the whole; whilst in the 
north and in Wales yields were about IJ to 2 tons per ncre 
below- average. The total production, 8,555,000 tons, js 
2} million tons greater than last year, .and nearly one million 
tons alwve the 10-years’ average. 

The very satisfactory crops of roots arc welcome in vievj- of 
the light hay crop, and it is expected that in most district^ 
the supply of winter keep for live stock, though not plentiful, 
will be sufficient. 


Rv arrangement with the authorities of University College, 
Reading, a special course of instruction in milk recording was 
„ . .. held in the spring of 1922, intended miiinly 

niversi^y urse students who desired to obtain employ- 

,. 1 - 1 , T, ment as milk recorders under the Ministry’s 

Milk Recording, g.heme. Twenty-four 

students took the course and 17 passed the examination held at 
its close. Four of the successful students were already employed 
as recorders of Milk Recording Societies, and twelve otheis were 
desirous of taking up such appointments, chiefly with a view 
to gaining experience. 

Arrangements have been made to hold a similar conr.se of 
instruction at University College, Reading, from 27th Febrnary 
to 16th March, 1923. provided that a sufficient number of 
students apply for admission, the number of entries being limited 
to 24. A syllabus showing fufl particulars of the course may 
be obtained on application to the k'aculty of Agriculture. Ini- 
versity College, Reading. The course includes lectures on milk, 
its nature and coriiposition, on bacteria and their relation to 
milk, testing of milk, and the principles and practice of milk 
recording; and practical worli on actual milk recording' of 
comjirehensive character, including food records, cost of foods, 
and cost of food per gallon of milk. The tuition fee will b? 
£3 3s. Board and residence is obtainable in the neighbourliood 
at rates varying from T1 1.5s. to £2 5s. a week, and a list o 
such lodgings is obtainable from the College. 

Preference will be given to students who are either aliea y 
milk recorders under the Ministry’s scheme or who intend to 
apply for such posts. It is not possible to give any indication 
as to what vacancies for milk recorders may arise, noi cfm 
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^fiuu'antee be given that students will in fact obtain oniplovviK'iit 
milk recorders. The names of sneecKsful stiidcnts wilL how- 
ever. he circulated by the Minisliy to all Milk hecordiug 
;(jcietios in order that preference may he given by societies 
‘0 these students on the occasion of filling a vacancy. The. 
appointments carry salaries, ranging usually from e|50 to 
i'JaO per annum, and they afford to young agriculinrisis a 
unique opportunity of acquiring a practical knowledge of deury 
fuming, often of the best tv'pe, as carried out on a variety of 
forms. 

^ ‘tf », 

The Ministry has been informed by th;^ aiithoi-ities of I'ni- 
yei'sitv College, Beading, that arrangements liave boon maile 
_ for a short course of instriicliou in the pvn- 
Universi y ourse and handling of iitilk, to be hold at 

in the Production 

and Handling ol Particulars of llu' cmn-sc. 

which will he ceudnoled on Ihe same lines 
jf the courses in Clean Milk Prodnclion lield in February last 
and in 1321, aro shown in the syllabus outlined below 
Sylkhis of the Course. — The instruction will consist of lec- 
tures. laboratory work, demonslrations, and visits to well-knorvn 
rliiiry establishments. The course is intended primarily for 
instructors in dairying, but other applic.ruts will be admiftctl 
so far as accommodation allows. It is essential, however, flint 
all applicants for admission shall have had some systematic 
foaiiiing in dairying and the sciences related thereto. 

The tuition fee for the course is C.o. which does not include 
the necessary travelling expenses in. connection with the ex- 
rai'.sions. As the course will ho held during term it will he im- 
pos.dblo to offer accommodation in a Hall of llesidence. but the 
College will supply a list of addresses where suitable rooms con 
ivoliably be found. 

Students should travel to Beading before 31st .Tanuarv. in 
'irkc to he able to commence tlie course pi’omptly. 


replies to correspondents. 

Beet. -A. B, asks for the name and address of imu- wliu uiaiMH 
si[o;ir from suf^ar-heet. 

ilspii/ : The only factory now engaged in ntamifactotiiig bugai fi 'in < 
in tiiix country is that at Cantley, Jvorfolk. 

Basic Slag,— C.D. proposes lo give a paddock on which and pnn U> 
a dressing of basic slag, and asks whether eiihcr will lake any harm 
this. 4 



Keplies to Cobrespondents. 


956 


[■Jax., 


Reply : Though no evidence is available that poultry suffer any ill elFocu 
from being put on to newly slagged pasture, it would be advisable both witl 
poultry and with other livestock to wait, as recoininended in Leaflet Xo. -’ul 
until a heavy shower has washed most of the slag off the herbage. 


Mamirial Value of Goose Droppings —E.F. has found that 
keep a lawn cropped very closely and that a luxuriant crop springs up aftti- 
wards. He asks whether cattle would eat grass after geese had been on it, ;\iiJ 
whether geese would do good on a meadow kept for hay. 

Reply : A copy of Leaflet No. 198, which refers to grazing geese, wa.-; sent 
to the correspondent, who was informed that as regards the alleged ilesti iu tidu 
of herbage, this will generally be avoided when only a limited number 
are allowed to gra^e on a given spot, especially if by means of Imidlc' > - 
otherwise they can be moved from one part to another of the ground. In rli.n 
case they are likely to be more beneficial than otherwise. Reference ^vas a]''« 
made to the article in this Journal for March, 1907, on Poultry Manure. 

Meadow Safiron.— G.H. asked whether it is true that the auiiniui 
flowers do not poison while the spring flowers do. 

Reply. A'copy of Leaflet No. 222 was sent and correspondent iiifunuc.l 
that Meadow Saffron {Colchicum aniumnale., L.) does not flower in the .spriiij.p 
but in the autumn. Possibly confusion has arisen owing to the fact that theiv 
are non-poisonoua species of crocus which are called saffron (e.g. Lrom^ 
aureus^ Sibth. — spiing flowering, and Crocus saiivus., L.— autumn Howeiing,) 
Fallows and Bastard Fallows. — J.K. writing from Cumbei land 


for information as to fallows and bastard fallows. 

2 ie 2 }ly : Leaflet No. 172, which deals with bare fallows, was sent and tlio 
following information added: — ‘'For fallowing spells of dry weiithei ait- 
essential and it is consequently belter adapted to the south than tlie iKiiili. 

0 be successful fallows must be worked at the right time and the ‘ rifilittin-t 
generally clashes with hay-lime or harvest or other busy season. 

Stoats in a Poultry Yard.— L.M. suspect stoats of depreih.tions m 
a poultry yard. 

Reply : “ Stoats, marlins, &c., may be killed with strychnine-poisoned cgf!> 
The following directions should be observed 

Carefully remove with a very sharp knife a small piece of tlie ^ 

insert 1 of strychnine, replace the removed fragment of die i. 

a little of the egg albumen for the purpose. The operation ^ lO'i ^ 

caii'ied out skilfully to allay the stoat 8 suspicion. , 

Befoi e using the poisoned eggs try to get the stoat a appe-me a ^ 
liy placing unpoisoned eggs for a few nights at his dispo.sal. 
takes these, miss a niglit and let liini have the prepared cncs. ^ ^ 

Ordinary^ poison-s are of no nse as the stoat kills foi the lu.t 
simply sucking the bodies of its victims dry. 

In using strychnine-poisoned eggs the greatest care in the P‘y ’ ^ 1 ,, 

application of same is essential. The chickens should he kept, 

temporarily, in stoat-proof pens.” . nlfulait 

Manurial Value of Feeding Stuffe-— N.O. asks horv 
the manurial value of fe_eding stuffs. . [ t ^ oi - 

Reply. “A rough method of calculating the inanunu - 

stuffs is given on pagejll (1922 edition) cf the Mlni-fO ^ 

Publication No. 32 on Rations for J^ive Stock. 
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Where the content in nitrogen (N), phosphoric aciii (i’-jOs) ami pntasli 
''.lO) of any given feeding stntf ia known tlie method adopteti^liv Hall and 
Vvk'her (see Jrmmal of the. Royal Ayrieultaral Socief}/, Vol. 74, !t>13, p. 104) 
•-'nsaallv employed. By this method in calculating inaniuiafv.alue, allowance 
i'liiadeW half the nitrogen and three-quarters eacli of the phosphoric acid 

The unit values assigned for these three constituents vary with the prici s 
j ji-lificial manures. They are given week hy week in tlie “• .Igricultural 
llarkct Report ” publhshed by the Ministry jttexceptfor insoluble pliosphatos. 
7he inetliod of working out the unit value of insoluble phosphate is explained 
■ the, Ministry’s beaflet No. 72, which also gives Ihe rirics for coucertiiig 
nhospliate into phosphoric acid." 

^ ^ ^ « * 

Allotments Advisory Committee.— In accordance witli the rcconi- 
ineiiflMifin of the Departmental Committee on AUotuieiits, the Minister of 
.Wriculture and Fisheries has appointed a Committee to advise Hie Ministry on 
Inatievs affecting allotments in England and AVales. Tlie constitution of the 
( ommittee is as follows 

[he Et. Hon. the Earl of Ancaater, Parliaine.itary Secretary to tlio Minisiry. 
(Chairman). 

The Rt. Hon. the Earl Stanhope, representing Hie Central Landowncis 
.Association. 

Sir Kingsley Wood, M.P., representing the Paili.aincntaiy Allotments 
Ooraniittee. 

Francis Dent, Esq., representing the County Councils’ Association. 

H. A. Learoyd, Esq., Town Clerk of Hull, representing Ihe Association of 
Municipal Corporations. 

ReLn:i*\ld 0. Graves, Esq., LL.B.. Clerk and Solicitor to tlie Tottenh;\uj 
llrban District Council, representing the Irban Disinct Comu-ils 
Association. ^ . 

I. :. Crofton Black, Esq., Banister-at-Law, representing the I.imd Ummi. 

The Rt. Hon. F. D. ) representing tlie Agricidtur.al 

lieorge Nicholls, Esq., O.B.b., > Orff.mization i^icietv. 

Walter West, Esq., ) 

lobert Norman, Esq., representing the National C 

Uilcrman H. Berry, V Allotment Holder.^ 

1. Forbes, Esn., } 


"Robert Norman, Esq., 
Alilc'Dnan H. Berry, 

, ■). Forbes, Esq., 


representing the National Luiou 
of Allotment Holder.-^. 


The Secretary of tlie Committee is Mr, E, bawrence Mitebob, M'.o.stry ot 
bj^rieiiltnrc and Fisheries, 10, Whitehall Place. Ivondon, o.W . . 

The London Thoroughbred Stallion Show for 1923.-1 In- 
Miiiistvy (acting on behalf of the War Office) givesUiotioe that a Kliow id^ 
Pioroiighbrod Stallions will he held, in cmijunctioii with the 
aipvovcim'nt and National bight Horse Breeding Socieb , -it the b > 
■'•gricultm-al H.dl, Islington, on 27th and 28th February ami lat Man; h, b ’- 
-b CliLillengc Cup, presented by H.M. the King, will be auaidu )i t 

Stallion in the Show; and a Gold Medal will he awarded by the 
»"Mry ta the owner. Sixty King’s Premiums (including 12 Super ! reiuumi») 
cll al«i be oil'eved for award by the Ministr}'. ■ .t . . 

in addition to the King's Fremiiims, a very limited mimbei o - nii . 3 

^reiiiiiiuiH will bn available for award on the recommendation ot t > 

* Also iiiontlily in this JournciL 
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Hor.se Breeding Committees. These awards will ^lot be made, lio\ve\ x-i y -i 
the routes of the King’s Premium stallions have been arranged. 

Copies of *tlie Regulations governing the award of the Preminmi^ cm ; 
had on application^ to the Ministry after 11th December. 

Export of Dogs to the Channel Islands.— The Miuistrv i 

advised that the restrictions as to the importation of dogs into thet lminel 
Islands from Great Britain referred to in the August issue of the Journal h tv 
now deen withdrawn. Accordingly, no certificate issued by the Ministry r 
other document is necessary in this connection. 

The regulations concerning dogs imported into the Islands from coiiiitrir 
abroad, as stated in the August issue of the Journal, are still in force. 

West Surrey Goat Club.— The following note has been received trom 
Mrs. Eppg of the West Surrey Goat Club : — The West Surrey Goat Ciuli is cix 
■of the many county goat clubs that have arisen since the war. It was foninled 
in 1919 by a small Committee which had organised the first Guildford >ma' 
show, and from the time of its inception to the present date it lias stvadilv 
extended tlie scope of its actl> ities. The management of the Cluh v^sU'd 
in a Uoramittee of twelve members ; the inembersbip is about 200, mure tluui 
half of these being of the cottage clas.s. The difficulty of dealing hv cinii.'. 
spondence with cottage stock-keepers is well known, and the Club li.iis fuuud 
that a system of local supervisors is readily workable. Membership (juit,.. 
open, and the subscription for ordinary members is 6s. and for cottage members 
Is. fid. The funds are devoted to promoting village shows, issuing a fpiurtcrlv 
leaflet to members and placing good billies at stud at moderate fees. 

The Club has recently purchased a fine Toggenburg male imported by tlu 
British Goat Society, and this animal is now available for service, CIiili 
members getting very advantageous terms. 

A large open show is l>ehl at Guildford annually, l)nt l.lie Club limls its 
best recruiting ground at the village shows, for here the cottagers arc glad tn 
bring their goats to compete against their neighbours without the tnmhle and 
heavy expense of a rail or road journey and the loss of the day's milk. 

The Club oScre every encoiiiagement to the many people who lind dilli- 
ciilty ill getting an adequate supply of cows’ milk but are able to maintain 
one or two goats. This class of goat-keeper is not in a position to maintain a 
good stud goat, and the Club endeavours to provide good billies thrgughoiii 
the county to supplant the third-rate animals that are too frequently used. 

Another matter of importance that the Committee is interested in is 
that of the milk yields of the ordinary goat. At present the only ligiires 
available deal with exceptional exhibition ariinials, but if figures could be 
obtained us to the yield'ovcr a lactation period of the usual type of goat kept 
in the county, the information w'ould be of considerable value. A few lieriU 
are recorded under the milk recording schemes devised for dairy lieids, but 
the cost of this is proliibitivc to the small goat-keeper. 

Foot-and-Mouth Disease.— Xo futher outbreaks having ovenned in 
the Woodstock (Oxon) or Surrey districts, all restrictions on tlic movement "t 
animals in these districts were removed on 4th and 15th December icspecth eh. 

On 29th November, an outbreak of foot-and-mouth disease was coiiliuiiu 
on premises at Huntingdon, near Chester, which necessitated the apphf'dJe'i 
of restrictions to the usual area of 15 miles radius from the infected pla^'e. 
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jlier outbreaks occurred on lat December at Handley (5 miles iliahuit), on 
p^pginber at Whitby, near Birlrcnhead, and on l'’lh Df«',ml>cr al Tatfeii- 
'''i the vicinity of the original outbreak. The restrictions in the miter 
" ' 111 of the prohibited area have been modified, hut the size of the anvi 


dnot been reduced up to 18th December, the date to which the in 
lltline'l in this note is carried. 


foruiiilion 


questions in parliament. 

telephones in Rural Areas.- Jo reply to a .inesti.ni in tli.- llmrs.. 

'1 iuions by Mr. Miliar on 30th Xoveiuhei as to the Icriiis on wliii li lieu 
Mmho'i'o exchanges are now iieing opened in rural areas and the present 
mid rates for viira! party lines, the Postmaster-General, Jlr, Xecille 

'T Iberiain said: “ New excliaiiges are heing provided in rmal areas at mi 
a tluio'u rental of £2 a quarter per circuit, witi.in a mile of tiui exchmige. 

Vided tliat at least eight sr.bsctihers are fortlicoming tuid llie cost ut ilie 
ir. remiived to connect tlie now exeli.ange with tlie existing system is not 
V' Ilv hioh If 15 subscribers can be femnd tlie iwriiml larill e)iarge.s 
:rtc!:t™Loveradayserviceo„,y. hut i. is often po^ihle hy a 
' m'line arrangement to extend tlie sonacriliers' cremts at night to an 
xrhmigc open always, snbject to a payment of os. a .|aarter. Iwo-party 
toes are offset at lower rates than tlie exclusive servtee charges to those who 
live move tlian a mile from an exchange. Unral party lines me piovided at 
of £1 or £l 28. 6d. a quarter per station wliere three or two snl.scnhers 
cmitivoly per mile of line beyond a radius of iialE a imic from llie exclianse. 
im be found Rural party line rentals cover an mdimited number of calls to 
siil'BPi'ibei’s oil the sumo exciiunge. 

Importation of Irish Store Cattle.- -The followmg 
tliccenditious on whicl. Irish store cattle may now l.e imported ua g e. 

tto Minister for .Agneoiinre in the House of on 

»wcr to a qttestion hy ht.-Col. Murray :--Store tattle ^ 

„i Great Britain are reciuired to he landed only ' 

irliere each cargo lias to he detained for at least 10 *uurs fo. res ml -X - 
can™ by veterinary inspectors of the Ministry. All cat Ic na si e a u 
lirforc lauding. I cattle may be removed rotu the laiidmg , hue except 
viib a licence of tire Ministry’s inspector, and then only to 

(«) A market or part of a market authorised hy the local anti y b 
sale of Irish animals, from which they can only he mm d b> ' KC 
of file local authority’s inspector to private, premises ba six day. 

iletffntion ; or , , , x-.,;,. ,>-rniiiiii m- 

{b) private premises, any premises otlier tlian a mar . . 

sale yard, where the cattle roust he det-imei oi pciiml 

hovisioii is ..‘lade for tlie slaughter of any of the ammals ™ ^ 

'd detention, if required. To facilitate marketing, t ® pp.-s 

funi the landing place to the market, he ; .|(„i exceeding 

fT enclosures under tlie control of the local anthout} 1 P 
^21iours whilst awaiting exposure for sale. 
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. NOTICES OF BOOKS. 

The Agricultural Note Book.— (Primrose McConnell, B.Sc. Tenili 
Edition. London : Crosby, Lockwood & Son, 1922. 15s. net.) The fiist 
edition of this work was published in 1883 and the ninth edition in 191 <|, p 
is so well known as a work of reference, that probably few who are engatavl 
in agriculture are unfamiliar with it. It deserves as a motto a Latin distich 
prefixed to a sixteenth century volume, itself not wholly unconnected «ith 
agriculture, to the elfect that the writer who gets much within the liiuits of a 
compact volume deserves as much credit as the speaker who adequately 
with a wide subject in few words. The latest edition is in form as concise ami 
handy as the earlier. But numerous alterations are apparent. The costs of 
labour have been revised and compensation values of feeding stuffs have heeu 
re-adjusted. The figtires assigned, however, are in the light of present times, 
distinctly on the high side and will need correcting periodically. Cunent 
manorial values for most feeding stuffs will, it may be noted, he found in the 
Monthly Notes published in this Journal. A new paragraph on vitaiuiiies 
brings information on this question up to date. Practically every third or 
fourth page shows traces of revision. While everybody who has to deal with 
farming should already possess this hook, those who have been remiss are 
penalised slightly by the unavoidably enhanced post-war price, while they 
reap the unmerited reward of being provided with an edition even more useful 
than its very useful predecessors. 

The Feeding of Dairy Cattle.— (Andrew C. McCandlish, M.S.i, 
Professor of Dairy Husbandry, Iowa State College, U.S.A. 8vo., 281 pp,, l.t 
illustrations. London : Chapman & Hall, Ltd., 1922. Price 12/6 net.) This 
handy little volume deals in simple, non-technical language with the iiiiport- 
auce of the Dairy Cow as an economic factor in husbandry. First of all ll)c 
main principles of nutrition arc briefly reviewed after which the problems 
of practical feeding are discussed. 

The Dairy Cow is looked upon as the market for liome-growH foodstiili's in 
respect of which tlie Dairy Farm should be self supporting. The Author points 
out that as a rale, only concentrates of high protein contents need be piucliasid 
and indicates the chief considerations which should govern their choice. 6 
useful table is included showing how to arrive at the relative co.d ot 
digestible crude protein in the commoner feeding stuffs. 

Short chapters are devoted to Calf-rearing and to digestive disturi .‘imcs 
among stock. 

Analyses and Energy Values of Foods.— (R. H. A. Plimmei. 
D.Sf. I.ondon : H. M. Stationery OBice, Imperial House, Kiiigsway, W.C.l ) 
Tills book is a useful compendium of analyses and energy values of tomb m 
common use in this country, and should prove of value to all interested in 
dietetics. , 

The aim of the author has been to arrive at an average for each .gioiip <' 
foodstuff.s, such as beef from analyses of the various joints, bread irira t n 
produce of various bakeries, fish from the group of white fish, etc. I” 1^^^ 
case of meat the joints were separated into fat, skin, lean, and so fcilh, ai ^ 
the proportions determined so as to calculate the whole, luitlm, 
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proiwrtions of the joints of the carcass have be™ ascertained so tliat tlio 
eoniposit'O" of any part and ultimately of the whole aiiinial can be aniveil at 
The analyses number about 900, and the data rcconleil inolmle niost of tin' 
common foods such as meat, poultry and ganie. cheese, bacon, li.nn ami pork, 
tinned meats, eggs fresh and dried, fish, fruit, nuts and vegetables. The bool; 
contains the analytical data necessary for the constindion of dietaiie.s for 
liaman use, and is worthy of study by all who.se .lutics include th<t supervision 
and designing of dietaries for use in schools and other insiiiulions. 

Cyclopedia of Farm Animals and Cyclopedia of Farm 
Cftops.— (L. H. Bailey. London ; Macmillan & Company Ltd. Prico I'n/- 
„ett each.) These two volumes, each containing about 70(1 pages of well 
printed and well illustrated matter, are re-issued from the t'ycloiiedia of 
American Agriculture, which is now out of pjint. The anangement of both 
v(j|iunes follows the Cmsarean division into three parts, the first part ilealing 
generally with physiology, breeding, diseases and management, the secmid 
with the manufacture of products — (i) dairy and moat products, and (ii) fruit 
and vegetable preserving, brewing, etc.— while the, thiril part deals in alphii- 
lietical sequence with farm animals and ciops respectively. Altliniigh written 
from the American standpoint, these volmnes should prove a most usetn) ajid 
(omprohensive work of reference for farmers and stiidenls in other count? ies. 

Sturtevant’s Notee on Edible Plants.— (LL I>. llcrblck, Albany, 
I'.S.A. : J. B. Lyon Company.) This interesting and val??nble compilation 
is8i?ed under the editorship of Dr. U. B. llediick, Hortieultu?'ist to tlie New 
York Agricultural Experiment Station, is based on male?lal collected by the 
late Dr. E. Lewis Sturtevant, who wa.s Director of the Stalinu f?(??ij lk82 t(? 
1887. Geographical and historical details are given of the distribution, 
variations and uses of nearly 3,000 edible pbant.v, arra?igcd in alplrahcticnl 
order according to geneia (following the nomenclature (?f tlw Kew Index), 
species being given alphabetically under each genus, followed by English 
vernacular names as used in the standard botanical text-I)Ooks. Tlic volume, 
'vhich represents the results of long and extended research in h?)ta?dc?il 
literature, is enriched by a copious bibliography at?<i index and is bandson?ely 
printed and bound. 

Les Insectes et leurs Degats.— (E. Douge et P. Estiot (>.ticvclop?slie 
Piati.inedu Naturah'sta) Paris; Paul Le.;h.M-aliei-. Price 15 francs.) This 
is u pocket size book of 244 pages, the first half of whicli isdc\otcdtoa 
general vspositiou of the organisation, developmciil, classification and habits 
'4 insects, followed by a chapter containing directions for the prepajatiiai and 
application of insecticides. Tlie second half consists of detailed notices witii 
I'oloiii-ed plates, of the insects niost frequently attacking cniinaiv plants, fniit 
iinil forest trees, fiehi crops, flowers and oruainental plants. 

Lea Champignons comestibles et veneneux.— (A. Mauhlanc 
(Eiityckipedie Practique du Xaturaliste.) Paris; Paul I.erhevaliei, 1 lif-*- 

francs.) A companion volume to the entomological work noted ahove, 
file first half dealing generally with fungi and their classification, the secoiu 
consisting of coloured plates, with explanatory notes, ilh-isfiatiiig the most 
‘■^poi tant edible and poisonous iiiushrooiii.s and toa<lstools. . 

La Destruction des Mauvaises Herbes.— (L- Pt'hatc. laris. 
Lbruirie Agricole de la Maison Riistique. Price 4.5(1 francs.) Any mlornia- 
fion which will aid us to combat weedS will always he useful, and the little 
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book by Rabat^ is intended to be so. It opens with a brief discusaion rh t 
the damage done by weeds, their classification, increase, and accumulation of 
thier seeds in the soil. It next proceeds to discuss preventive and I'cinedial 
uiefisures such as may be used by farmers, and briefly touches on Freudi 
a<iministrative measures designed to reduce weeds. Destniction of veeds bv 
chemical means is dealt with at some length (82 pages) the substances 
covered being mineral acids, caustic soda, caustic potash, sulphate of zinc 
sulphate of ammonia, nitrate of soda, sea salt, calcium chloride, kainit, arsenite 
of soda, cyanamide, crude aiiiiiiouia, calcium sulphide, various organic and 
other chemical substances, sulphates of iron* and copper, nitrate of copper 
bisulphate of soda, and sulphuric acid. The last 43 pages are devoted to a 
consideration of various weeds of cornfields, and of grass land. 

Diseases of the Small Domestic Animals.— (0. V. Brumley, V.8 
London : Bailli^re, Tindall and Cox. Price 21/- nett.) This volume is a 
classified dictionary of most of the important diseases (medical and siirgica!) 
of small animals with which the veterinarian comes into contact. Under tlie 
headings “ Diseases of the Respiratory System . . . Circulatory System 
Digestive Tract , . . Skin, Ear, Eye, etc.,” information is given as to causes, 
symptoms and tieatment. The four chapters comprising tlie last section deal 
with infectious diseases, including fowl cholera, fowl pest, anthrax, foot-and- 
mouth disease, rabies and glanders. The work should be useful to the student 
and the busy practitioner for whom it is primarily intended. 

Principles and Practice of Butter-Making.— (By G. L. McKay, 
D.Sc., Secretary American Association of Creamery Butter Manufacturers, 
formerly Professor of Dairying in the Iowa State College, Ames, la., anr) 
C. Larsen, M.S.A., Professor of Dairy Husbandry, So. Dak State College. 
Brookings S.D., formerly Associate Professor Iowa College, Ames, la. Thud 
edition largely rewritten. London : Chapman & Hall, T>td. Price 15,'- net.) 

The third edition of this valuable publication shows evidence of .'i very 
careful revision. In addition to a very complete account of the technical 
process of butter on the most approved lines, it contains a considerable amount 
of other useful information on such subjects as the properties of milk, the 
food value of milk, ferments in milk, abnormal milk, variation in the fat of 
milk, the sampling, grading and testing of milk, composite samples, creamery 
calculations, separation of <;ream, pasteurisation, refrigeration, creamciy 
economics, etc. It can be recommended as a safe guide to Dairy Factory 
Managers, and is a book which all dairy students would do well to cotisiill. 

From Crow-Scaring to Westminster : An Autobiography.- 
(George Fdwaid.s, M.P., O.B.E. 240 pp., 5 illustrations. London : The 
Labour Publishing Co., Ltd., price 5/-.) Born in a family on the verge 
of starvation, himself starting farm work at the age of 6, unable lo 
read until taught by bis devoted wife in brief evenings after arduous daily 
toil and eventually rising to represent his native county in Parliauicnt, Mi'. 
George Edwards is indeed, as Lord Ailwyn says in a foreword to his .Aiita- 
biugraphy, a notable example of the way in which adverse circumstances mu 
be overcome by determination and natural ability. Devoted as his liic has been 
to the betterment of the lot of his fellow agricultural workers, Irs story is iaige } 
that of the conception and development of a spirit of class eonsciousne^^ 
organisation among them. Not only, however, does the author give 
account of the struggles and disappointments of his organising 
his pages afford many a valuable glimpse into the actual conditions ot I'OV 
amongst agricultural workers in the early Victorian era. This famous 
of the agricultural workers' cause, who is now the honoured veteran 
by all parties, concludes on a note which will appeal to all concenie< j| 
present difficult times: “let the spirit of moderation and gooa\M 
amongst you.” 
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agriculture, General and Miscellaneous. 

Rgw, Sir R. Henry.— 's;he Story of the Agricultural Club 1018— ISn 
(205 pp.) Ijondon : T. S. King & Son, Ltd., 1922, lus 6d net' 
l_ 331 (l.); mi(02): 68(0li2).] , nis. M, net. 

Deoelopment Cnmmisfion.— Industries in Kural Districts, br E G Knu 
(25 pp.) 1921. [63.193.] 

McConnell, Primruse.— Notebook of Agricultural Faets and Figures tor 
Farmers and Parm Students. [Tenth F,dii., rev. and eal.] “649 ,,p i 
Tamdon ; Crosby, Lockwood & Son, 1922, 16s. net. [U3(,y3).] 

The Faraday Society.— Physico-Cheinical Problems Helating k> the Soil : 

A General Discussion held at the Society. [Itepriiit (roni the Transac 
tions of the Society, vol. xvii, pp. 218-368.] London, 1SH2, Ids. 6d. 
[63.112; 63.113.] 

Ifect of Scotland Aijricultural Coilepe.— Bull. 101 ; -Kotatiou Cropping 
ou a Demonstration Area in Wigtownshire. (24 pp.) Glasgow, 1922. 
[63.191.] 

Canada Department of Agriculture. — Bull. 8 I New Series) : -Fertilisers 
for Field Crops ; their Nature, Functions and .Appliealion, with 
Results from recent F.xpcriments in Canada. (64 pp.) Ottawa, 1922. 
16.3.16(04).] 

Foamier, L. — Les Stimulants Kadio-Actifs en Agricullure ; leur Role dans 
les Engrais. (73 pp.) Palis : Lilirairie de I’lnstitut National Agro- 
nomiqul, 1922, Sfr. 76. [537 ; 63.168.] 

Curnell Agricultural Experiment Station. — Bull. 406 ; — Decomposition of 
" Green Manures at Different Stages of Growth, (pp, 139-169.) Ithaca, 
1921. [68.166.] 

Scott, A., and M'Arthur, D. i\’,— The Constitution of Basic Slag. (Be- 
nnnted from the Journal of the West of Scotland Iron and Steel Inaii- 
tute, session 1921-22. pp. 80-102.) Glasgow, 1922. [63.1672.] 

Oarola C. 7.— Engrais : I. Lea Matibres Fertilisantes. (348 pp.) Pans : 

J. b’. Baillicre et Fils, 1921, lOfr. [63.16(02).] 

Ganhi C 7.— Engrak ; II. La Pratique de la Fumure (856 pp ). Pans : 

J. B. Bailliere et Fils, 1921, lOfr. [63.1625.] , . , 

[These two volumes form an up-to-date revision of the text book 
by this eminent French authority. The extended form allows of 
greater detail being devoted to the technique ot manuring, and ii 
review of the regulations governing the sale of manures in France 

hstitut International d'Agriculture.— Brassage et ptilisation des D&hets 
et Edsidus pour I'Atimentation de 1 Homme et des Ann lanr, ™ 
Engrais et les Industries Agricoles (1914-20h (.136 pp.) Borne, m3, 

20f[. [58.16; 63.16(02); 63.163 ; 63.165; 63.604(a).] 

Rabati, E,— Tia Destruction dos Mauvaiaes 4 

Librairie Agricole de la Maison Rustique 1922, 
lUuhlanc, A -Les Champignons 
(11(1 pp. et 86 planches colondes.) BMyclcprfie ‘ ‘ 

vol. vfii. Paris : P. Lechevalier, 1921, 151r [6324(02).] 

Ed«,iu.-Eothamsted Experimental Station : s 

ami Anecdotes of the Laborator.es Staff and 
1872-1932. (165 pp.) Haipendcn ; Rothamsted K.xpenmei.t • 

1022, 5s. [37{072).] . T^th^instefl E^pfri- 

[Many to whom the scientific achievem^fcs of hiuoan drum 

mental Station are welt known will find a 
in the personal record of ^r. Grey the gcnial^^^mi 
tendent," whose association with the e , gxpen- 

when as a boy he went to work as “ o L.,,,); all ranks 
mental plots, has brought him into mtim and Gilbert, 

of his fellow-workers, tog. the famons found™, 
to the present Director, Sir John Russell, who co i 
iluotion to the book.] Annual Report 

biahorial Institute of Agricultural , t i_ pgai (14 pp.) 

Official Seed Testing Station, August, 1920 to July. 

Cambridge, 1933, la. 6d. [63,1961-] 
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Buchanan, R. Agricultural and Industrial Bacteriology. (468 pi, j 
New Yorl? and London ; D. Appleton & Co., 1921, 15a. net. [576.8(U8i.] 
LA general survey of bacteriological topics of interest to farmers .irui 
otucrs employed in trades allied to farming and farm produce.] 
Rasur, S. A'.— Mathematics for Students of Agriculture. (290 pp.) .Pg,, 
York : The Alacmillan Co., 1921, 16a. net. [61(02).] 

Peat's. — Farmer’s Diary and Account Book ; A Complete and Easy Method 
of Keeping Farm Accounts. (104 pp.) London : Simpkin, Marshall, 
Hamilton, Kent & Co., 1922, 3s. [657.] 

Kirkwood, John.— Farm Book-Keeping. The 'Principles and Practice uf 
Book-Keeping applied to Agriculture tor Agricultural Colleges, Exten- 
sion Classes, Evening Classes and Practical Farmers. (224 pp.) 
Edinburgh : W. Green A Bon, Ltd., 192'2, 6s. net. [657(02).] 

[One of the Scottish Series of Junior Agricultural Text Books pre- 
pared under the competent editorship of Professor Hendrick, «f 
Aberdeen University. Like the other books of this reries, it is 
written with a special view to the agricultural conditions of Scot- 
land and the north of England, though at the same time it is 
iustiBably hoped that it may occasionally be found useful and 
acceptable south of the border. The greater part of the book is 
devoted to a study of a Double Entry System, but a simple form of 
cash-book is added for the bene6t of farmers who have net the 
time or opportunity to adopt the fuller method. Exercises me 
given m the different sections and au appendix gives the papers 
sot in National Diploma examinations of 1021 and 1922.] 


Field Crops. 

University of Leeds and Yorkshire CouneU for Agricultural Educalion.- 
No- 123 : — Keport on Experiments with Wheat at Manor Farm, Gar- 
forth, and in the North Riding, 1921 (19 pp.). Leeds, 1622, 

UnivenUM^'^CMlege of Wales. Aberystwyth, Welsh Plant Breeding 
Station. — Series C, No. 2 Varieties of Oats in Cultivation. (41 pp. 
and Plates.) Aberystwyth, 1922 , 5s. 6d. [63.314(04).] 

U.S. Department of Agriculture.— Bnll. 1058 Sterility of Oats. (8 pp.) 
Washington, 1922. [63.21.] t, „ n-, » m a 

Australia. Institute of Science and Industry.— BnW. 2-2 A Classifies 
tion and Detailed Description of the Barleys of Australia. o'® 

2nd Report of the Special Committee on Seed Improvement. (38 pp ) 
Melbourne, 1922. [63.313(04).] 

Midland Agricultural and Dairy College.— Trials with Cereal Crops at tta 
College (fiodgc) Farm, 1919—21 -.—(a) Nitrogenous Top Dressings for 
Wheat, (h) Ammonium Chloride u. Ammonium .pi, i 

(c) Hates for Seeding W'heat. (8 pp.) Kingston, 1922. [63.3L ).J 

Olympia Agricultural Co., Ltd., Research ^ h Iom 

Tests with Cereals. Seasons 1920—21. (16 pp.) Offehnroh Bury, 1922, 

Ollmidi^^dlriCMlfural Co., Ltd., Research Department.— Bull. 1'-®;®'.'' 
Experiments with Potatoes. 1920 and 1921. (18 pp.) Offehurch Bur;. 

1922. [63.512(04).] ^ . 

Midland Agricultural and Dairy College.— Varieties and 

Potatoes : Results of Trials on the College Farm, 1020—21. (14 PI ) 
Kingston, 1922. [63.612-16.] . ,, 

Urtiversity College of North Wales, Bangor, Department of Agruumre 
Formation of Permanent Pastures. Relation between the M „ 
and the Herbage on the 6 or 7 year old Pastures. (14 pp.) Bangor, i. 

University ^College of Wale.s, Aberystwyth, Welsh Plant 
Stutioni-Series H. No. 1, Seasons 1919-p. 6d, 

tions with Herbage Plants. (97 pp.) Aberystwyth. 1922, -is- 
[63.1952; 63.33(04)7] 

University College of North IVales, Bangor. Department of 
Report on Experiments on Growth of Green C^ r6l’33(04) ] 
for Dairy Cows, 1920-1921. (61 pp.) 1922 

Universiiy College of North Wales, Bangor, Department of.J ppj 
1920 and 1921 Reports on Formation of Permanent Paemre . 

Bangor, 1922. [63.33(rt).l 
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Orilano Departtnent o/ .loTicijJti»re.— Bull 
(32 pp.) Toronto, 1922, [694; 63.198.5]' 

New .or. 

(« fp-) 

Cofttrfi AgricuUmal BxperiKeni Station.— Memoir 16 :-A 
of the Cultivated Varieties of Barley, (pp. »M-4.56.) ItliM 1921 
[63.313. J ’ 

Horticultun and Fruit Groning. 

lileteiier, F 9.;^~Orch»rd Fruit Tree r.nlture. [Market Naraery Work 

[S'S(02).] ” ■■ " S'*- ”»* 

[One volume of a scries of six which aim at placing iu the hanls of 
practical nnraerynien concise and iip.to.date information cuncemiiig 
the scientific development of their work. The present volume deals 
fully with the p anting budding, grafting and pruning of orchard 
fruit trees, together with a chapter on the marketing of produi-e,] 
Departmental Committee on Report o? the Departmrutal 

Committee appointed by the Minister of Agriculture and Fisneries arid 
the Secretary for Scotland to investigate the presont position as regards 
the rrevision by Jjocal Aotborilies of .Mlotm.'otg in Great Britain. 
(32 pp.) l/cndon : H.M. Stationery Office, 1922, 6d. net. (63,5(08),} 
i)(i«!t<i5on, H. C'.— Vegetable Culture ; A Practical Manual. (144 jip.) 
London ; Crosby, Lockwood & Son, 1922, 4s. Cut. jiet. (63.511(02).} 

[A iiseful manual containing cultural directions for the ordinary 
garden-^owa vegetables, which are dealt with in alphabetical 
order. Kotes on pests and diacases are added under each clop 
dealt with, and a calendar indicating the dates for the vavioua 
operations is given at the end.] 

Daoidso-R, H. C . — The (’-ulturo of Pot-Plants in Rooms, Greenhouses, and 
Frames. (153 pp.) London ; Crosby, liockwood k Son, lft22, Ss. not. 
[63.52.] 

[A companion book to the author’s raanual on Vegetable Culture 
noticed above. Following two chapters of general directions for 
the management of plants in rooms, greenhouses and frames, tlie 
arrangement is in groups of plants according to the purposes for 
which they arc grown, e.g., “ Winter fiowering plants," " Plants 
grown for their scent,” Ac. Ad index is added.} 

Cruess, W. V., and Christie, A. IF.— Laboratory Manual of Fruit und 
Vegetable Prodnets. (109 pp.) Kew York and London ; McGraw- 
Hill Book Co., Inc., 1922, 7s. f.d. [664.34; 664.85.] 

(This manual, which is the outcome of a course given at xbe Oniver- 
sity of California during the Inat eleven years, ia intended 
primarily (or use iu agricultural colleges and domeBtic science 
schools, but it contains much infonnaticn which should be of value 
to grov/ers, manufacturers and others interest^ in the preservation 
of fruit and vegetable products by canning, drymg, &c. The volume 
is admirably printed and bound.] 

Plant Diseases, 

University College oj North Wales, Rongor, Deportment of Agricultufe.-- 
Experiments with Plant Diseases : 

(o) Finger and Toe in Swedee and Turnips. 

(b) Leaf Curl in Potatoes. 

112 pp.) Bangor, 1922. [63.24 ; 63.24-33.] ^ ^ 

California Aqrieultural Experiment Station.— Bnlh 336 :“T'he 

Nicotine Dust as an Insecticide. (282-274 pp.) Berkley, 1 
[63.295.] ^ . 

U.S. Department of 4 gncttitnre.— Farmer's Bull. 1260 Stored-GTain 
Pests. (47 pp.) Washington, 1923. [63.27'3I.i . -r, , * 

[One of the informative bulletins issued by the American Depar n^n 
of Agricnltnre dealing briee.v and in popular style with » 
able number of pests affecting grain. A short accoun p 
tive methods ie also included.] 
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Smith f K. M., and GardTier, J. C. M. — Insect 'Pests of the Kah- i 
tuiist ; Tteir Nature and Control. Vol. i : Onion, Carrot an? r- i ^ 
Flies. (76 pp.) London : Benn Bros., Ltd., 1922, 78. 6d. net. Fes 97 
SanderSt T. — Vegetable loes : A Description of the various In 

Animal and Fungal Pests that attack Vegetable Crops, with ! 

for their Prevention and Eradication. (109 pp.) Ijondon • W H At 
C ollingridge, 1922, 48. net. [63.24-51; 63.27-61.] ' • -a- -i.. 

[Commencing with the Asparagus Beetle and ending with the Tumi 
Gall Weevil, this book deals briefly with the life histories of t? 
various pests and diseases known to be injurious to vegetable food 
crops, following the alphabetical order of the crop attacked and 
indicating the remedies under each. Recipes are given for the 
preparation of insecticides and fungicides, and a final chapter d^als 
with different methods for the sterilisation of soils.] • 

Donge, E., et Estiot^ P . — Les Insectes et lenrs Ddgats. (115 pp, gt 10) 
Planches coloriees.) [Encyclopedie Pratique du Naturaliste, vol vi 1 
Paris: D 1001 * rco o'7/f>o\ t ' -J 


Liya Stock. 


P. Lec,hRva]ier, 192i; 15fr. [63.27(02).] 


Kansas AgncultuTal Experiment .station.— Circular 86 Cattle Feedinrr 
Investigations, 1919-20. (11 pp.) Manhattan, 1921. [63.625 ] ^ 

California Agricultural Experiment Station.— BuU. 342 Ho? FPAdmr, 
Experiments, (pp. 374-396.) Berkley, 1922. [63.645.] ^ ” 

Bailey, L. H. (Edit.).— Cyclopedia of Farm Animals. (708 pp.) Neu- 
York and London : Macmillan Co., 1922, 258. net. [CS(03); 6^73).] 
Smetham-y A., and Dodd, F. R.— The Valuation of Feeding Stuffs bv 
means of Chemical Analysis. (Reprint from Ann. Journal Rovd 
Lancs. Agricultural Society, 1921.) [63.604(04).] 

Dairying. 

McKay, G. L., and Larsen, C. — Principles and Practice of Butter- 
Making. [3rd Edition, largely rewritten.] (406 pp.) New York ; 
John Wiley; London: Chapman & Hall, 1932, 15s. net. [63.72(02),] 
Illinois Agricultural Experiment Station. — Bull. 236 : — Germ Content of 
Milk. III. As Influenced by Visible Dirt. (pp. 363-390.) Urbana, 
1921. [576.8: 7; 614.32.] 


Veterinary Science. 

Brumlcy, 0. V. — A Text-Book of the Diseases of the Small Domestic 
Animals. (672 pp.) London : Bailliere, Tindall & Cox, 1922, 21s. net. 
[619(02).] 

British Museum (Natural History). — Economic Series No. 13 :— Mites 
Injurious to Domestic Animals, with an Appendix on the Acarire 
Disease of Hive Bees, by S. Hirst. (107 pp.) London : British 
Museum, 1922, 3s. [63.81: 09 ; 59.169. J 


Natural History, Birds, Poultry and Bees. 

Pearce, E. K. -Typical Flies.: A Photographic Atlas. [2nd Scries.] 
(38 pp.) Cambridge : Dniversity Press, 1921, ISs. net. [59.57.] 
Wood, T. — Birds one should know, Beneficial and Mischievous. (132 pp.) 

London: Gay & Hancock, Ltd., 1921, lOs. 6d. [59.82 ; 59.162.] 
Clarke, W . E. — Studies in Bird Migration. 2 vols. (323 and 346 pp) 
London : Gurney & Jackson, 1912. [69.82.] , . 

Stanton, B. H. — Poultry Ijore for the Smallholder. [2nd Edition.] 
(80 pp.) London: C. Palmer, 1921, Is. fid. net. [63.651(02).] 

Storrs Agricultural Experiment Station. — Bull. 109: — The 
between the Weight and Hatching Quality of Eggs. (114 pp.) btor , 
1922. [63.65(041).] . ^ 

Kansas Agricultural Experiment Station. — Bull.. 223 : — rmproving Mo • 
grel Farm Flocks through Selecting Standard-bred Cockerels. (46 pp ) 
Manhattan, 1920. [676.4; 63.651(04).] 

Buvington, G. F. J . — 'Progressive Poultry Culture for the Masses, 

an Address delivered at the Plymouth Show of the Bath l 

Southern Counties Society, 1922.) (16 pp.) Bath, 1922. 

Purdue Agricultural Experiment Station. — Bull. 227 : — Feeding hj P 
ments with Ijeghorns. (28 pp.) Lafayette, 1919. [63.661o.J • 

Purdue Agricultural Experiment Station. — ^Bull. 258: — 
ments with Laying Pullets. (28 pp.) Lafayette, 1921. [63 
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hamon, H. M., and Slocum, R. B.— Tuiknj Ua'isin;;. . dal pp.) Sew 
York : Orange Judd Co.; Loudon : Kegan Caul, 'I'lendi, Trubner A Co,, 
1922, 10s. tid. net. [63.662.] 

West of Scotland Agricultural College.—Bull. 100 : -Poiiltiv KcoDine. 
(89 pp.) Glasgow, 1922. [63.661(04).] 

(In this bulletin Miss Kinross, Managcrcs.s-Instiuciross of th.. Hnlim s 
Farm Poultry School, Kilmarnock, gives some iis.lul practical hink 
on the guiding principles of poultry bvecdiug, feeding and general 
management. Tables are .appended recording (he aiianciiil riturns 
obtained from different methods of feeding.] 

Sotnpsou, 0. Gordon.— Bees for Pleasure and Profit. [5th Edition.] 
(122 pp.) Tjondoii : Crosby I.ockwood & bon, 1921, da. lid. net. 
[63.81(02).] 

Engineering. 

Potrers W, L., and Teeter, T. A. H . — Laud Drainage. (270 pp.) (New 
York’: J. Wiley & Sons; London: Cbapmin & Hall, 1922, 13s. 6(1. 
[63.14(02). 1 

Oorae/f Aariciiltarol Brveriment St»tion,~Bull. 405 An Economic 
Study of Farm Tractors in New York. (pp. 55-134.) Itliaca, 1921. 
[63.176(04).] 


Economics. , r. ■ , r, , 

rcten .1 L.— Insurance Against Dneiuployment, with biiecial itefcrenca 
to British and American Conditions. (586 pp.) laondou : P. S. King 
S Son, 1921, 18a. net, [368.4.] , r j 

T,y„ w. — Bural Organisation. (250 pp.) New York and London; 

Macinilian Co., 1921, 123, net. [388.1(02).] 

Hubbard B. H,— Marketing Agricullural Products. (389 pp.) New 
Y'ork and I^ndon : D. Appleton & Co., 1921, 123. 63. net, 1381.] 

4 ^il and Evans, Dorollitj -head Nationalisation : TOe Key 
to Wl R^ oim CVol. 13, New Eta Series.] (159 pp.) Iiondon : 

Iv pisoDs 1921, 48. 6d. [339.99 ; 333.] , . , 

ul.' Federal Trade Commission. on the Wbohsale Marketing of 

Ffwl (268 DP.) Washingtoi'f lv20. Idbl-l.j ^ 

4l2’#T.rr«.' 

- Thi Value of Economic Study in Agnonltnial Education 

"tl'E^m Management ddivcued 

tnral Society of the Vol X., I'd21.) (12pp.l 

'SrJrl W -‘■ 

[336; 336.2. J , , . rni,„ r .mdsoh.tften and their Mcrt- 

Jiiternational Instilule of .Inricuiture. Th , ■ , j j Boine. 

gage Credit Os<cratk,m m Gerovsng, L7n.llM). I.t 

1922 , 2s. 6c5. [333-83 ; 332.71(43).] ^ y;jticiii. 

Malcolmson, V. A . — ^The Place of Afirun ■ [338,1(04).] 

(28 pp.) London : P. S. Kmg * Son ^ i„ 

Macasiey, ■5'^ Economics. (320 pp.) London: 

EcoDomie History 75 ed net. [33; 3311 , 

Thornton, Butferworth, Ltd,, I‘’“> , „f Disabled eT,-Servm 

Select CamwMee on Training and ptionery Ollice, 1922 

.Ifen.-Roport. (447 pp.) Ln'idon : H.M. 

(H.C. 170), 128. 6d. net. [d31(«l.J October, W21- Tethn'cal 

htemalional Lahonr Cob/Ctcm«.— 3rd l^si ■ T.'nanp'uy“™*’ 

Survey of Agricultural 0“®®*“”® ' m.,chnifal Agrlcnltaral Edncriion- 
Protection of Women and Children, W « Combination, Social 

Living-in Conditions, Bights Labour Office, 192L 15®- 

losorLe. (618 pp.) Gene™ : Internataon^ 4 g, 

(331.81; 331.6; 331.3; 331.4; 37; 833.32. JO 
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Orr, John.r-^ Short History of British Agriculture. (96 pp.) Lonrlnn . 

Oxford University Press, 1922, 28. 6d. net. [63(09).] 

[Mr. Orr has succeeded in presenting a readable record of the salient 
landmarks from the earliest times to the repeal of the Com Pro- 
duction Act in June, 1921. The bo(^ is ornamented with numerous 
illustrations reproduced from various sources and is turned out in 
a manner worthy of the Oxford University Press. The absence of 
an index or a table of contents, though a drawback, can hardly b‘^ 
accounted a serious fault in a summary of such small dimensions ] 

****** 


SELECTED CONTENTS OF 
PERIODICALS. 


Agriculture, Oeneral and Miscellaneous. 

Science and Crop Production, E. J. Russell. (Scot. Jour. Agr., April 
1922.) [63.16(04) ; 63.11(04).] 

Inoculated Legumes as Nitrogenous Fertilisers, P. E. Brown and J. R, 
Stallings. (Soil Science, Not., 1921, vol. xii. No. 5.) [63.1671; 63.16.5.] 
Studies in Methods to Prevent Losses from Dung and Urine duriug 
Storage, N. V. Joshi. (Jour. Agr., India, vol. xvii, pt. 4, July, 1962 ) 
[63.1621 ; 63.1623.] 

The Manorial Value of Carbon Dioxide : Abstract of the futerature. 
(I. LA. Int. B. Sci. and Prac. Agr., June, 1920, No. 626, and July, 
1921, No. 704.) [6.3.168.] 

The Usee of Electric Power in Agriculture, J2. Borlase Matthews. 

(Jour. Farmers' Club, 1922, pi. 3.) [63.17(04).] 

The Weather and the Crops in Eastern England, 1885—1921, R. II. 

Hooker. (Quart. Jour. Roy. Met. Soc., April, 1922.) [561.5.] 
Weather and the Crop-Yield in the North-East Counties of Scotland, 
A. E. M. Geikles. (Quart. Jour. Roy. Met. Soc., vol. 48, No. 203, 
July, 1922.) [551.5.] 

Horticulture and Fruitgrowing. 

The Influence of Size and Character of Seed on the Yield of Potatoes, 
R. N. Snlaman. (Jour. Agr. Sci., vol. 12, pt. 2, April, 1922.) 
[63.512(04).] 

Progress in Methods of Practical Fruit Growing, B. G. Hatton. (Jour, 
B A.S.E., vol. 82 (1921), pp. 49-116.) [68.41(02).] 

Th .3 Planting, Cultivation, and General Management of Orchards in Kent, 
IV. R. Elgar. fJour. R.A.S.E., vol. 82 (1921), pp. 117-131.) 

[63.41(42) ; 63.42.] 

Live Stock and Feeding Stuffs. 


Pig-Breeding in Scotland, 0. S. Dalmeny. (Scottish Jour. Agr,, vol. r, 
No. 3, Julv, 1922.) [63.fi4(04); 63.0(41).] 

A New Type' of Portable Sty, J. Golding. (Pig Breeders Annual, i.''-.) 
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The Mineral Requirouients of ibe Pig, J. B. Orr and A. Crichton. (Pio 
Breeders' Annual, 1922.) [63.64.5; 612.394.] 

The Free Choice Method of Pig Feeding, J. M. Evvard (Modern ran 
ing, July, Aug. and Sept,, 1922.) [63.604; 612.394.] . 

Feeding Pigs: Result of Lancaehire Experiments to test t.ie 
which Fish Meal can be used in pig-feeding V,45 1 ' 

taint to pork and bacon. (Brit. Fanner, 3rd June, , 'j,|d 

The Value of Fish Meal as a Feeding- Stuff, J. B f ' 

J. J. Green. (Scot. .Tour. Agr.. April, 1922.) [63. 604 (a).] 

The Importance of Mineral Matter for Growing /„j, iqo.).) 

A. D. Husband. (Scottish .Tour. Agr., vol. v. No. Jn T’ 

[612.394.] ,•! "Ti ■ \f,xtibolisiib-^ 

Comparative Determinatione of the Dipeatibih^ an 
Energy of Green Oats and Tares, Oat and Tare H^y ^ 4 ppj]. 
Silage, H. E. Woodman. . n . . 

[63.1985; 612.394.] 

Vitamins, A. Harden. (Jour. Brit. Dairy 
ri922), p. 1.) [612.394.] 
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